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The winged ingot is a symbol of free- 
dom—graphic expression of Dow's 
recovery of magnesium, lightest of 
light metals, from sea water to release 
airplanes from hampering weight. 
When peace returns this symbol will 


reach full significance. Millions of 





pounds of Dow magnesium—also {a- 





cilities for fabricating Dowmetal cust- 
ings and wrought products—will speed 


transportation and lighten innumer- 





able industrial and domestic tasks. 
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thousandths, now ten-thousandths, 





‘Logistics’ is new in name only, 


Valves critical in April. 


ClLosHTe. 


made the “‘Desert Fox’’ run. 


after the war. 


In World War I we measured in 


.. » Bottlenecks passed along to com ponents. 
. se” ~, ‘* 
Six new ‘claimant agencies.” . . . Onl) 
0,000 tons of steel yearly jor civilians. 
per cent. 


Salvage from battlefields 100 


... We may put away our tools in late 1943? 
Womanpower, now 10 per cent, to go to 30. 
Kanzler served a year to the day. 


That German bearing 
Our 105-mm. howitzer 


.. + Echoes from our scrap exports to Japan. . 
Steel cartridge cases for ground use only. 


Choose your jeep or peep for 


. . Silver, the peacock, has gone to war. 


Fifty-one production records in face of 331/; per cent labor turnover. 


Light metals become ever cheaper. 


against Hitler. 


We throw metal in the form of coin 


Logistics and Attrition 


To do a logical job of reporting, 
reflecting and analyzing that fascinat- 
ing thing called war production, we 
should follow our products to their 
non-bitter (we hope) end. But we 
may have to call in Major George 
Fielding Elliot, since more and more 
do our munitions get tangled up with 
such complexities as logistics and at- 
trition (words not used in the first 
World War), broad strategy and field 
tactics as they get into actual service. 
Our only studies along these lines 
were Caesar in second-year high school 
Latin (with the aid of a “pony’’). 

Though many of our military terms 
are new, what they signify are as old 
a8 the sands in Libya. Alexander 
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the Great was a specialist on logistics, 
the science of supply. Attrition is 
the wearing down of the enemy fast- 
er than you get worn down, and all 
wars have their striking examples. 
Caesar was the first blitzkrieger, hav 
ing set a record for those times of 
80 miles in one day though by 
himself, not accompanied by his 
armies. Though many of today’s 
weapons are new, military strategy and 
tactics are tested and time-worn. Rom- 
mel, the desert fox, once visited our 
own Gettysburg to study Pickett’s ill- 
fated charge and what made it fail. 


Best Worker is Imaginative 


Probably the imaginative worker on 


by Harold A. Knight 


A Editor 


fOciale 


one of our military tanks often day 
dreams as to how this tank will final- 
ly perform. Will it be part of some 
glorious offensive, or will it be half 
buried in the ground to serve as a pill 
box in some desperate defensive op 
eration? We should guess that the 
imaginative worker is the best worker 
He is inspired to coordinate his brain 
and his hands to turn out the perfect 
product. During the first World War 
the precision of production was in 
thousandths of an inch today in 
tens of thousandths 

But to leave our imaginative tank 
worker and get down to today’s grim 
facts! Bottlenecks in production are 
much like a thrombosis or blood clot 
The clot lingers a while in one part 
of a vein, then dislodges and moves 
farther along. Bottlenecks were first 
among the raw materials. Now they 
have moved on to component parts. 
Donald M. Nelson mentioned both 
valves and heat exchangers as typical 
tight components. Thus, valves are 
common to escort vessels, aviation gas 
oline and synthetic rubber manufac 
ture, the leading three critical key lines 
at the moment, to which may be added 
merchant vessels and airplanes 


“Major Production Crises Are Behind” 


Mr. Nelson said that the valve sup 
ply situation would become most critt- 
cal in April, but by June or July the 
pressure should be off. Speaking gen- 
erally on materials, Mr. Nelson stat- 
ed: ‘Here in early 1943 our real ma- 
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jOr produc t1iOn crises are behind 
though we may never be comfortable.’ 
Important has been the establish 
ment of six new ‘Claimant Agencies, 
who have the right to demand mate 
rials under the Controiled Materials 
Plan, which goes into full eftect July 
The original four were the Army, 
Navy, Maritime 
Lend-Lease. The six additional are 
National Housing Agency, Office of 
Rubber Director, Ofhce of Defense 
['ransportation, Petroleum Adminis 


Commission and 


trator for War. Food Administrator 
and Facilities Bureau of WPB 


May Not Have Beer to Cry Into 


On a par over the worry about bot 
tlenecks in components on the part of 
Mr. Nelson is the maintenance of pub 
We've about gone the 
limit in taking things away from the 
Only 250,000 


lic morale 


civilian,’ he told us 
tons of steel per year (out of 90, 
000,000 tons of ingots yearly) is 
available for the civilian, and this al- 
most entirely for the maintenance and 
repair of existing equipment 

Mr. Nelson worries whether the 
civilian would still have the will to 
fight if soft drinks and beer were taken 
from him. Suppose beauty parlors, 
barber shops and plumbers were abol 
ished? Yet we feel that the public 
has more spine than Mr. Nelson gives 
it credit for. Surely nine out of ten 
of us realize that under Hitler and 
his cohorts our present privations 
would loom as luxuries! The British 
and Russians are ‘‘taking it” why 
can't Americans ? 

Washington no longer seems great 
ly worried Over raw materials. except 
rubber. There will be enough copper, 
most all agree. Moreover our salvage 
from the battlefields is 100 per cent, 
a top ordnance man says. Lead is 
still the most plentiful major metal, 
though Washington has its fingers 
crossed 


What! Our Production Job Finished? 


A rather startling statement from 
production headquarters is that by the 
end of this year we will have reached 
a ceftain measure of saturation 
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well have all the tanks, planes and 
guns that we can use for the time be 
ing In short, we will have caught 
up on the years of preparation by Ger 
many and, henceforth, we will need 
only to make up losses on battlefields. 
At that time we may find it dif 


ficult to keep ill war plants busy 


In the meantime, we need more 
manpower, which invariably means 
more womanpower. Ten per cent of 
war workers are now women. Paul 
V. McNutt plans to raise this to 30 
per cent. Now and we're not tell 
ing you anything women have revo- 


lutionized what they have gone into 
Men first built homes their way 
Women finally put pressure on them 
to get kitchen sinks the correct height 
to prevent back-breaking Women 
drove automobiles and forced easy 
shift levers and _ controls Now 
women are swooping into war plants 
and plant owners are simplifying ma 
chines, putting in counterweights to 
make them easier, adding levers in 
convenient places, often installing 
seats to take them off their feet. In 
short, a revolution may now be in 
progress in industry towards use of 
less muscle and elimination of fatigue 


Story of ‘Sisters’ and Facilities 


All competent observers seem agreed 
that the fair sex, in their Sally Vic- 
tor helmets, aprons and slacks, are do- 
ing a splendid job and are often pace 
makers for the men. There is the anec- 
dote about a man who approached a 
woman: ‘Sister, you're working ~too 
fast —- you'll work us out of jobs. 
Slow down!” ‘Take that,” the in- 
furiated woman shrieked as she struck 
at her adviser with a wrench. ‘My 
husband is at Guadalcanal.’ 


And there’s the chuckle about the 
women and men working in a printing 
press factory that now turns out fire 
control instruments. It seems 300 men 
work in one department and 200 
women in an adjoining department 
However, the women are forced to 
traipse through the men’s department 
to reach their ‘facilities.’ They re- 
traipse on their return. An efficiency 
engineer excitedly reported to the 
management that they'd have to move 


the conveniences nearer the women 


The men lose a half-minute gawk 
ing when the females pass by an 
other half minute when they return 
300 production minutes every two or 
three hours,”’ he insisted 


Plans were made to change the lo 
cation But the engineer excitedly 
burst in upon the management with 
an uplifted hand. ‘Stop it,” he cried 
IT have re-checked. After the women 
parade through, the men go back to 
their machines with lusty vigor the 
stimulation actually increases produc- 
tion.” 


That German Bearing Closure 


With all our backaches and heart 
breaks, are we producing as good qual 
ity as our enemies? A high-up ord 
nance man tells us we have equip 
ment spies ‘‘on all waterfronts.’’ As 
soon as a new gadget is captured 
from the enemy it is given closest scru 
tiny. So far, the only real find has 
been a bearing closure made by the 
Germans. We are making it now 


Yes, our military equipment is 
second to none! He tells us, more- 
over, that 60 per cent of the ideas 
submitted for improving quality and 
speeding production that is sent in by 
practical men has been adopted by 
the Army. ‘Yet they call us brass 
hats,” he laments. 


Kanzler Passes in the Washington Parade 


Retirement of Ernest Kanzler trom 
the upper stratum of the War Pro- 
duction Board is a sign of the times, 
close observers of the Washington 
scene are saying. 

How serious was the state of his 
health as compared with the tough 
task of making the Controlled Mate- 
rials Plan work could not be imme- 
diately determined, as the war cor 
respondents say. But before he be- 
came chief lieutenant to Ferdinand 
Eberstadt one could see the signs of 4 
rift. After the appointment, betting 
began in the press room. 


Mr. Kanzler, who served just 369 
days, has considerable autonomy 
chief of the Automotive Branch, which 
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he moved to Detroit where it belonged 
ill the time 

When he was brought back to 
Washington by WPB Chairman Don 
ald M. Nelson, he had hopes of put- 
ting the proposed CMP on a work- 
ible basis 
tle meeting of minds 


lan itself or the proposed methods 


But there has been but lit 


either on the 


of administering it. 

Today, betting in the press room 
says that CMP won't work without 
several basic revisions, and the master 
minds are against that. It is them 
plan. 


“Secret Weapon” in Libya 


It apparently can be told now that 
the “secret weapon’ in Libya, which 
was, perhaps the chief factor in driv- 
ing Rommel from Egypt, was the M 
7. a 105-mm. howitzer mounted on 
with an anti-aircraft 
gun offering some protection against 
overhead attack 


1 tank chassis. 


The gun can hit objectives seven 
miles away and, with its crew of four, 
can travel at 35 miles per hour. It 
has been called the most powerful 
weapon of its kind in the world and 
easily neutralized the former desert 
supreme German 88-mm. guns. 

Since last June, more than 10,000 
workers at the Schenectady plant of 
the American Locomotive Co. have 


kept the secret of this mystery weapon. 


Scrap and Big Pig Iron Program 


Here's a new slant on the scrap 
steel exported to Japan for several 
years before Pearl Harbor. ‘““Would it 
have been necessary to build fully 20,- 
000,000 tons of new pig iron capacity 
if the millions of tons of scrap ex- 
ported before the war had been avail 
able as a reservoir?” This question 
Was asked by Robert W. Wolcott, 
president, Lukens Steel Co., and head 
of the scrap committee of the Amer- 
ican Iron and Steel Institute, of mem 
bers of the Scrap Iron and Steel In 
stitute, Inc. at their fifteenth annual 
convention at New York. 

Mr. Wolcott is a man who can 
truthfully say: “I told you so.’ Some 
half dozen years ago he headed an 
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Peacock Metals Go to War 


There's an old saying A 
peacock may have the feathers, 
but it takes the stork to deliver 
the goods Through the ages, 
silver and gold have been much 
the peacocks, made into jewelry, 
hoarded as monetary assets, and, 
all in all, the pretty metals. 
But, like the dainty miss who 
has gone into a war plant, so 
has silver and gold may fol 
low In 1942 the arts and in 
dustries in the United States and 
Canada used 119,000,000 oz. of 
silver, an increase of nearly 50 
1941 ‘Nearly # 


60 per cent of that used in the 


per cent over 
United States went into war pro 
duction,”” states Handy & Har 


man. 


How can gold be put to work 
That is what 
the Board of Economic Warfare 
wants to know, and has started 


in war industries ? 


a survey along those lines. Gold 


has corrosion resistance, high 


strength, ease of soldering or 


welding, and can be rolled, 
stamped, spun or drawn 
So, reader, if you have ideas 


about 


arms, 


how gold can shoulder 


pass 


write us we ll 


them along. 











organization that tried to persuade the 
Government to limit 
ports. 
in the 


steel scrap ex 
In view of the facts revealed 
‘White Book,” it would seem 
that the Government had enough facts 
on international goings-on to have 
met Mr. Wolcott at least halfAway at 
that time. | 


Steel Cartridge Cases Again 


There's a chap in Army Ordnance, 
who wears plenty of stripes, stars and 
insignia, who doesn't want to be 
quoted, but who told us that it is 


the Army's intent to use steel cartridge 


cases only on the ground 
One can imagine the plight of th 


gunner in the airplane whose 


gun 
would jam because he was not able 
to eject the spent gilded steel case 
On the ground, the soldier has more 
stubborn 


time to eect the empty case 


or orab another gun and perhaps 


some brass 


aSCS 


After War: Jeeps, Peeps, or What? 


You don’t hear much about formal 
plans for post-war automobiles in De 
troit, but more and more engineers 
with the pressure on retooling and re 
designing armament products relieved, 
are beginning to have hunches on thi 
car of the future 
cocktatl 


opinion 


lobby. 
after-hours 


A consensus of 
lounge and 
shapes up like this: If the war ts long 
look for something ultra. Many body 


dies and most machinery have been 
rebuilt, scrapped, or melted, and more 
will disappear if the war is protract 
ed. Companies then will have a clear 
er choice of going ‘‘all out’’ on design, 
or attempt a commercial comeback 
with considerable changes 

If the war is short, much of the 
manufacturing equipment will still be 
around, and most of the companies 
will pick up about where they left 
off. Some will undoubtedly bring out 
rather conservative models, but 
group have something 
different if they believe that there will 


be a market for the ultra 


most 


of this will 


Large capacity for aviation grade 
gasoline will speed the trend toward 
New, 


pact and efficient air-cooled engines 


smaller engines. small, com 
will be developed from the present 
aircraft experience Huge increases in 


the nation’s aluminum. 


magnesium 
and alloy steel capacities will influenc 
design Plastics and plywoods are 
almost taken for granted for many 
parts, including low-stress structural 
sections. Cars will be lighter. 

Status of 


go far to determine price 


post-war economics will 
Some high 
placed engineers expect that a modern 
version of the Model T Ford will 
predominate the market, which will 
demand a utility vehicle at low cost 
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Some expressed their 


CONVICTIONS 


that the jeep will be redesigned and 
polished up for retail trade. Combat 
experience, and the subsequent design 
changes, will have eliminated the 
bugs’ and given this type of car a 
preferred place 

More peopl are talking about W1l 
liam B. Stout's 


the most comfortable car your corres 


Scarab,”’ still by far 


pondent has ever driven or been driven 
in, handles the best, and has many 
design elements of the “car of the 
future category 


Fewer engineers than economists 
are interested in whether the automo 
bile industry will ‘take over’ the air 


craft industry. or Certainly 


ine gares 
there will be more aircraft companies 
than ever before, whether they include 
Ford's, G.M.’s or Chrysler's nameplates 
or not 

Best estimates indicate that produc 
tion engineers think they could re 
tool for automobile production in less 
than half the time it took to tool up 
to produce the unknowns: tanks, guns, 
airplane sub-assemblies, aircraft en- 
gines and parts, accessories, and the 
other tools of war 

Most engineers agree on this point 
Everyone will know more about metals 
and other materials than they ever 
knew before. A number expect that 
there will be new names in the auto 
mobile business, such as Henry J. 
Kaiser (dams to ships to steel, to air 
craft), and General Electric. 


Conservation and Salvage Divisions 


With the resignation early in Jan 
uary (effective February 1st) of Les- 
sing J]. Rosenwald as director. of 
WPB's 


new divisions were created by Donald 


Conservation Division, two 
M. Nelson to handle the conservation 
and salvage programs of the war ef 
fort. Both the Conservation and Sal 
vage Divisions will report to Curtis 
E. Calder, utility and investment exec- 
utive, 

Howard Coonley is the new direc 
tor of the Conservation & Substitu- 
tion Division, which has three techni- 
cal branches, and Paul C. Cabot is 
director of the Salvage Division. Both 
were Mr. Rosenwald’s deputy direc- 


tors. 
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Hear That Clang of Metal? 


lhat's One Hundred Billion Dollar 


by VY. M. McConnell 





Stop and listen 
Hirohito. 
Y on and Adol} 


and Benito. 


Does that clang 
Of Yankee metal 
Sound disquieting 
To thugs? 

It's that hundred 
Billion smackers 
Being spent 

To smack attackers, 
To eradicate 
Their rackets, 
And erase 


Their homely mugs 











Conservation Division 


Conservation & Substitution Branch. 
Harvey A. Anderson, chief: A_vet- 
eran of nearly three years in war work 
in Washington, Mr. Anderson is also 
Mr. Coonley’s deputy director of the 
division. 

Simplification Branch, headed by 
Robert A. Shepard, with A. M. Hou- 
ser as assistant, P 

Specifications Branch, under C. Lau- 
rence Warwick, erstwhile secretary 
of the American Society for Testing 
Materials. Blodgett Sage is his dep- 
uty. 

The Conservation Division consists 
of more than 100 technically-trained 
specialists who serve various industry 
divisions of WPB and other govern- 








ment agencies. Mr. Coonley was chair 
man of the Walworth Co., is a past 
president of the National Association 
of Manufacturers, and the American 


Standards Association. 


Salvage Division 


These branches, with their respe: 
tive chiefs, serve under Mr. Cabot 
Branch, Merrill 
Stubbs, chief: The former auto grave 
yard program is a part of this branch. 

Special Projects Branch, headed by 
Andrew Yinkley, Jr. 


Scrap Processors 


Industrial Salvage Branch, the chief 
is Hamilton W. Wright 


Under this branch has been organized 


of which 


a Technical Service Section, designed 
to solve all technical salvage problems 
in the field. H. M. Barr ts acting 
chiet. 

General Salvage Branch, with W 
Richard Talbot its acting chief. 


Production Records Despite Handicaps 


Our war production is particularly 
remarkable when one considers all the 
handicaps constantly encountered. 
Typical is the case of the Inland Steel 
Co., Chicago. 

In 1942 it accomplished a total of 
51 production records in its Indiana 
Harbor plant in the face of a 33) 
labor turnover and a 40 
to 50 per cent replacement of pet- 
sonnel in its general offices. In 1942 
alone, 1,360 workers left the Indiana 
Harbor plant for the armed services. 


per cent 


Light Metals Prices Decline 


In the post-war scramble and com 
petition of materials, prices will again 
be an important element in the de- 
cision of the materials and design en: 
gineer, a topic which is apropos be- 
cause the price of pure magnesium 
has just been reduced 2 cents pe 
pound to 201/, cents. 

When Dow Chemical Co. started 
producing that metal in 1915, mag 
nesium sold at $3.50 per pound. Also 
striking is the price history of alum 
inum, which now sells at 14 to Db 
cents, the cheapest in its history. Cop 
per, which now sells at 12 cents, may 
particularly find competition with 
aluminum severe. 
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Less Paper for Your Publications 


During the first week in January the War 
Production Board issued Order No. L-244, 
which limits the amount of printing paper that 
a publisher may use in 1943 to 90 per cent of 
his consumption in 1942. In the case of 
METALS AND ALLoys the actual curtailment 
must be much more than 10 per cent, since 
commitments had been made that would ex- 
pand the wartime service and volume of the 
magazine to a level considerably above last 
year Ss. 

Several steps have been taken to effect this 
curtailment without sacrifice of our basic edi- 
torial service and volume. In company with 
many other industrial magazines we have with 
this issue reduced our overall dimensions (as 
you perhaps have already noted) to 814 in. by 
1114 in., have employed a somewhat lighter 


paper stock and have made other mechanical 
changes to decrease our paper consumption. 
But we can promise our readers that there will 
be no net reduction in the quantity of editorial 
material until all other expedients—including 
an ultimately possible limitation on the num- 
ber of advertising pages in each issue—have 
been applied. 

Technical publications are now included in 
the WMC's list of essential industries. The 
information service they are providing can be 
of critical value in our war production effort. 
METALS AND ALLoys pledges that this editorial 
service shall not be curtailed so long as other 
answers can still be found to our paper short- 
age problem. 


—The Editors 


A Broadened Wartime Reader-Service 


The demands on an engineering magazine in 
time of war mount rapidly. Readers need a con- 
tinually increasing flow of technical data on 
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materials and their processing; engineering de- 
partments are short-handed and both they and 
their production-line colleagues depend ever 
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etter Steels Are Coming — 
from the Tests of War 


Out of today’s grueling war tests are coming better 
steels for tomorrow. In Britain, Russia, North Africa, 
and the Far East equipment built of American steel is 
setting new performance and endurance records. 


But, we have not yet come to the end, for world-wide 
battle tests are pointing the way to new requirements 
that are being met in the laboratories and the steel 
mills of America. 


Inland is actively taking its place in this new phase of 
the steel age. Before World War II Inland gave to 
industry such valuable steel mill products as: high- 
strength Hi-Steel; fast machining Ledloy; finer cold 
reduced tin plate; etc. 


Today, with greatly enlarged research facilities and 
the valuable experience of exacting wartime produc- 
tion, Inlarid is looking forward to meeting the steel 
needs of America at peace. 





INLAND St 


38 S. Dearborn Street, Chicago . Sales Offices: Milwaukee, Detroit, St. Paul, St. Louis, Kansas City, Cincinnati, Ney ' 





















more heavily on industrial magazines for much 
of their vital design and operating information. 
Under these circumstances, a responsible indus- 
trial magazine today has an actual obligation 
to expand its facilities for providing war pro- 
duction engineering information, if it can pos- 
sibly do so. 

For this purpose, METALS AND ALLOys has 
just added to its staff a new associate editor, 
Robert S. Burpo, Jr., formerly methods en- 
gineer and materials engineer with the Grind- 
ing Machine Division of Norton Company, 
Worcester, Mass. Mr. Burpo, a graduate of 
American International College and Massa- 
chusetts State College, was employed by West- 
inghouse as process inspector at the East Spring- 
field plant before joining Norton Company 
in 1939. 






The Hereafter —— 


On Sunday mornings throughout America a 
large part of our people still goes to church, 
deriving therefrom a certain amount of inspira- 
tion, comfort or, occasionally, sleep. For most 
of these, Sunday morning is the time for con- 
sideration of “the hereafter’ and the individ- 
ual’s probable place in the hazily visible world- 
to-come. 

But, whatever he does on Sunday morning, 
there is another hereafter that should hence- 
forth become the American engineering execu- 
tive’s chief Sunday afternoon preoccupation — 
the industrial hereafter that will inevitably fol- 
low this period of war. For all of us as a 
group, this sequel can be a Heaven of maxi- 
mum employment of men and money to make 
more goods of better quality, and sold at lower 
prices than ever before; or it can be a Hell of 
unemployment, vanishing purchasing power, 
idle or confiscated capital and stagnant indus- 
trial progress. What it is most likely to be, 
unless we — as a people, as Industry, and as 
engineers — give the subject every possible 
moment of attention, is a painful Purgatory 
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A Sermon for Sunday Afternoon 





His responsibilities on our staff will include 


the preparation of articles and reference data 
— tabular and otherwise — on materials and 
their engineering properties; on processing 
methods and equipment; on basic metal-indus- 


tries engineering principles; and on applications 
of various products. Most of this information 
will be published, although some will be avail- 
able for private distribution only. 


Mr. Burpo, in his steps to make these job- 
useful facts and data available to thousands of 
war-production engineers through our pages, 
will need all the help experienced and authori- 
tative engineers and organizations in the field 


can give him. We are sure he will receive their 
—The Editors 


full cooperation. 


of restricted employment and made-work, heavy 
Government regulation, nervous capital and a 
minimum of goods for general distribution. 
In the months to come we will preach often 
of this hereafter — not because we think the 
war is nearly over; we personally expect at 
least 2 years more to pass before the end will 
be even in sight — and not because we under- 
estimate the primary importance of winning the 
war first; victory will be hard-earned, and we 
would class as criminal the allocation to any 
other purpose of time or equipment that be- 
longs to the war effort. But in even the busi- 
est personal wartime schedule there are one or 
two hours in every week — if not on Sunday 
afternoon, then at lunchtime or just before din- 
ner or after crawling into bed — that can 
with profit to your country be devoted to pon- 
dering the problems of the industrial here- 
after. 
Brethren, it is for this hereafter that we 
are fighting today’s war! What eternal fools 
(Editorial continued on page 344) 
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Cupola Melting of Loose Cast Iron Borings 


by S. L. Feduska 


Research Metallurgist, United Engineering and Foundry Co., 





A modern cupola with the latest gadgets being used for development work 
by the International Nickel Co., Bayonne, N. ]. (Courtesy: Int. Nickel Co.) 
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The need for complete utilization of metallics, 
both for the iron content and the alloy content, in 
cast iron borings, steel turnings and malleable iron 
turnings, is vital to winning the war. Up to the 
present time, American industry has failed to solve 
this scrap problem. The idea of melting loose turn- 
ings in the cupola will raise serious doubts as to its 
practicability in the minds of cupola operators, but 
cupolas have actually been operated on scrap that 
is even less desirable than turnings in some of 
the sash, counterweight and ship-ballast producing 
foundries. The problem is not so much a melting 
problem as one of achieving a quality end product. 
A satisfactory solution to the scrap problem will not 
be forthcoming until every type of ferrous melting 
furnace in both foundry and steel mill utilizes scrap 
in the form of borings and turnings to at least 10 
per cent of the weight of the furnace charge. 

A cupola authority who reviewed this article be- 
lieves that a small-sized fuel would offer much great- 
er opportunity for success in direct melting of bor- 
ings than the run of oven-sized foundry coke. That 
is, very small fuel particles (probably not over 2 in.) 
would be called for. It is possible that smaller units 
of fuel and metal would also increase the practica- 
bility of the idea. 

And now, what malleable foundry, using the du- 
plexing process, has or will work out a method of 
adding malleable iron turnings to the metal stream 
flowing between cupola and air furnace (or electric 
furnace)? This industry is melting about 2,000,000 
tons of metal per year and with a little ingenuity 
could utilize some 50,000 tons or more of malleable 
ivon turnings. 

We have heard a great deal about “substitution” 
and “ersatz” materials in this war but we feel that 
complete utilization of iron and steel raw materials 
and processing facilities is most important. Iron 
foundries and steel plants alike should be indebted 
to Mr. Feduska and to his superior, Mr. John Quinn, 
manager of United’s Canton plant, for these details 
of their work. —The Editors 


HERE ARE ABOUT 2800 iron foundries in this 
] country that have the problem of disposing of 

iron borings. Some of the larger machine shops 
produce thousands of tons of cast iron borings per 
year while a number of the smaller shops produce 
only a few hundred tons in a year. 

Until the present shortage of almost all types of 
scrap developed, each producer had its own particu- 
lar means for the disposal of iron borings. The 
disposal is a nuisance problem to most foundries; the 
easiest solution apparently is the miscellaneous ac- 
cumulation and sale of the borings to a scrap dealer 
who in turn sells them for melting in a blast furnace. 
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The shortage of scrap has redoubled the efforts of 
iron foundries to use the borings produced from 
their own castings. A number of methods have been 
suggested in an attempt to convert the iron borings 
to some usabte condition. Briquetting produces a 
product suitable for charging into the cupola, and 
this method for reclaiming iron borings is the ac- 
cepted one among large producers. 

Some large producers have completely equipped 
salvage plants for the briquetting of both iron bor- 
ings and steel turnings. However, the average bor- 
ings producer does not accumulate sufficient tonnage 
to justify the expense of installing and maintaining 
even a small briquetting plant. The average iron 
borings producer consequent'y had to be content with 
trying a number of methods for the recovery of 
scrap that did not involve any major expense or rfe- 
quire the purchase of extensive new equipment. 

One of these methods suggested that the iron 
borings may be placed loosely or compressed into 
steel containers or cans, the container and contents 
being charged into the cupola. The steel containers 
were used as a protection for the borings during 
melting. In another method Portland cement was 
used as a binder for compressed or loose iron bor- 
ings. A unique method suggested the pouring of 
liquid cupola metal on the iron borings and then ro- 
tating the aggregate in order to produce a coherent 
mixture of iron and borings that could be directly 
charged into the cupola. 


The Problem 


The devetopment of a method for the melting of 
loose cast iron borings by charging directly into the 
cupola was due to the need of a particular type of 
iron scrap at our plant. Early in 1941 an urgent 
need arose for a certain class of chromium-molyb- 
denum-iron scrap, low in phosphorus. Instead of re- 
turning worn-out rolls to be used as scrap in mak- 
ing new rolls of the same type, some users of rolls 
were melting these scrap rotls in their own open- 
hearth furnaces. The result was a shortage of this 
class of iron scrap at our plant and necessitated the 
use of more and more virgin materials in making 
these roll heats. More low-phosphorus pig iron had 
to be used, which in turn had to have its carbon con- 
tent reduced by the use of more steel and, finally, 
the chromium and molybdenum content had to be 
built up by the use of larger amounts of alloys. 

A survey was made of the scrap conditions at our 
plant. This survey showed that one source of avail- 
able scrap of this type was in the salvage of the 
roll turnings produced. These together with other 
types of roll turnings, at that time, were being ac- 
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cumulated in carload lots for sale to a scrap dealer 
and eventually were remelted in a blast furnace, 
thereby losing a‘l contained alloys. 

Another attractive feature that spurred interest in 
the salvage of these turnings from a cost viewpoint, 
was that roll scrap of this type cost $27.25 per ton, 
while roll turnings of this type sold for only $15.25 
per ton. Thus it was observed that beside produc- 
ing a desirable class of scrap through the salvage of 
these roll turnings, an attractive margin of $12.00 
per ton was available to defray the cost of the sal- 
vage operation. On other grades of roll turnings, a 
margin of $8.25 per ton was available to offset the 
salvage cost—this value did not include a potential 
$5.25 per ton salvage of contained critical alloys. 

The amount of these iron borings produced at our 
plant, as in the case of the majority of foundries, 
probably is not sufficient to justify any major ex- 
penditure for the installation of briquetting or other 
salvaging equipment. It was decided to find out 
whether the iron borings could be recovered with 
our available equipment. 

In our case, the available equipment consisted of 
one hand charged 45-in. cupola. The direct melting 
of the loose iron borings was decided to be the logical 
beginning for our experiments. If the loose borings 
could be successfully melted by directty charging into 
the cupola, this would be the most economical meth- 
od for converting them to a usable form. If direct 
melting was possible, briquetting and other methods 
of processing for melting would be superfluous and 
would only add to the total cost. 

In our first tests we collected borings of the special 
low-phosphorus roll grade. The borings were ac- 
cumulated in large containers prior to delivery to 
the cupola charging floor. The accumulated turn- 
ings consisted of a mixture ranging from very fine 
hairlike particles turned from the chill-cast roll bodies 
to larger turnings obtained from deep roughing cuts 
on the softer sand-cast roll necks. The density of 
the turnings varied from 35 to 95 lbs. per cu. ft. 


Operating Tests with Loose Borings 


A number of tests were made on the direct cupola 
melting of the loose borings. The ultimate aim of 
the tests was to determine if the direct cupola melt- 
ing of loose iron borings was possible with a normal 
metal loss at a satisfactory melting rate. 

The actual experiments consisted in varying the 
charge size, wind box pressure and stock height. The 
amount of turnings melted varied from 2,000 to 
14,000 Ibs. per day. The first two tests, consisting 
of singte melts of 4,000 and 2,000 Ibs., were made 
at the end of a daily cupola run. The purpose of 
these first tests was to determine whether the turn- 
ings could be melted without going “up the stack.” 

In these first tests a low wind box pressure was 
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used; in succeeding tests the pressure was gradually 
increased to that used in melting a normal iron 
charge. After these first two tests the purpose of 
the next tests was to continuously melt larger amounts 
of iron borings. In the first attempt to melt con- 
tinuously 14,000 Ibs, of turnings some difhculty was 
experienced in melting the turnings; observation 
showed that a normal blast had difficulty in pene- 
trating the stock charge, requiring a tremendous 
increase in blast pressure. 

The solution to this problem obviously was to de- 
crease the charge size and also decrease the stock 
height. The effect of these changes in stock heights 
and charge sizes resulted in an improvement of melt- 
ing rate so that we were able to continuously melt 
at normal blast pressures without difhculty. In suc- 
ceeding tests the melting rate was gradually improved, 
and it is believed that continuous me!ting rates equal 
to the 8 ton per hr. capacity of our 45-in. cupola 
may be obtained. 


The Best Practice 


Our best practice was to melt with a blast pressure 
of 6 to 10 oz., maintaining a stock height of 41/ to 
5, ft., having charges consisting of 1500 to 2000 
lbs. turnings, 150 to 200 Ibs. coke, and 35 Ibs. lime- 
stone. 

The amount of metal lost was less than 5 per cent, 
this value being determined by finding the differ- 
ence between the weighed charged turnings and the 
resulting pigged iron. The metalloid losses on melt- 
ing the turnings of an iron having the following 
approximate analysis: T.C. 3.14, Si 1.09, Mn 0.44, 
Cr 0.82, Mo 0.35 per cent was as follows: Cr 25, Si 
25, Mn 50, Mo 25 per cent. In one case only the 
carbon content dropped to 2.56 per cent. 

In our best continuously melted heats of about 5 
tons, the carbon ran higher than those of the charged 
turnings. While the turnings had a carbon content 
of about 3.14 per cent, the carbon contents of con- 
tinuously melted turnings heats ran 3.30 to 3.60 
per cent, indicating that some carbon had been ab- 
sorbed from the coke. 

Even under our best practice in these tests the 
volume of slag formed appeared to be more than 
that obtained from cupola melts of the same size. 
However, on closer examination, the slag was ob- 
served to have a very low density compared to usual 
cupola slag obtained from regular iron melts. The 
slag, apparently, was of such fluid nature that it was 
aerated to a foamy mass upon leaving the slag hole. 

Examination of the cupola lining after each test 
showed that slightly more than usual erosion of the 
lining occurred in a few early tests. However, later 
tests did not show any more lining erosion than that 
expected in melting regular iron heats of the same 
size. In any case the amount of lining erosion, even 
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under the worst melting conditions, would not be 
considered excessive. 

{ Although metal temperatures are not mentioned, 
the reader can assume that they would be normal for 
the type of furnace, or between 2600 and 2850 deg. 
F.—Editors’ Note. ] 


How the English Do It 


After our tests had been completed, a private com- 
munication was received from England describing 
the direct cupola melting of loose gray iron borings. 
A process for the direct cupola melting of these bor- 
ings, similar to our process described above, has been 
practiced for the past 4 yrs. by an English foundry. 
In their practice, the loose borings are charged di- 
rectly into the cupola. At the present time 6 to 7 
tons of loose iron borings are being continuously 
melted each day in a 33-in. diameter spare “balanced 
blast cupola.” 

The coke bed was kindled and built up in the 
usual way. Two charges, consisting of 500 Ibs. of 
cast iron scrap, were placed on the top of the coke 
bed and blast put on. The level of the stock in the 
furnace was maintained by charges made up of 400 
lbs. loose iron borings, 200 lbs. pig iron or scrap, 
100 Ibs. coke, 75 Ibs. limestone, and 50 Ibs. silica 
sand. 

The height of the stock inside the furnace was 
found to be of great importance because, if the stock 
line was too high, the blast was unable to penetrate 
and the cupola eventually stopped melting. A stock 
height of 5 ft. and lower gave the best results, and 
the charging was such to maintain this height. The 
highest pressure, about 20 in. water, of which the fan 
was capable was used. The melting rate was about 
one-third normal and an output of 114 tons per hr. 
was obtained from the 33-in. diameter furnace. 

The limestone addition in the English practice was 
considerably heavier than that used with normal cast 
iron charges. The silica sand was added to neutralize 
the large lime addition. The object was to obtain 
a large body of slag to dilute the iron oxide produced 
from the borings. The weight of the slag produced 
was about 22 per cent of the weight of the metal 
melted. The total iron loss was found to be less 
than 3 per cent. The lining erosion, although more 
than would be obtained in melting normal iron 
charges, cannot be considered excessive. At the 
present time all metal produced from melting the 
charges containing loose iron borings are poured into 
pigs. The typical analysis of the iron produced was 
as follows: T.C. 2.3, Si 0.80, Mn 0.25 and S 0.15 
per cent. 

Using a 45-in. diameter instead of a 33-in. di- 
ameter cupola a melting rate of 6 tons of borings 
per hour was obtained; however, the charge con- 
sisted of 800 Ibs. borings and 400 Ibs. pig iron or 
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scrap. The process, as now practiced by this English 
foundry, runs continuously for a normal cupola melt 
of 3 hrs. or longer if desired and handles all the 
borings produced in the shop, about 100 tons of 
iron borings and 30 tons of steel borings per month. 


Some Practical Comments 


In general, a number of different procedures may 
be suggested for using loose iron borings melted in 
a cupola. The first is the melting of 100 per cent 
borings and pouring directly into castings after build- 
ing up the small metalloid loss. This is probably 
the most economical method for using gray iron 
borings. This method may be varied to incorporate 
that percentage of borings in the charge to exhaust 
the supply of borings at the same rate that it is 
produced in the shop. 

Some foundries, making a large number of special 
alloys, may find that it is more convenient to pig the 
turnings and use them in subsequent heats. 

Starting with a base rate of $15.25 per ton for 
iron borings and adding $5.50 per ton as the prob- 
able cost of cupola melting, results in a total cost of 
$19.75 per ton of loose iron borings melted. Today 
the average foundry would have to pay about $24 
per ton for scrap and about $25.50 per ton for pig 
iron delivered at its plant. It is observed that a sav- 
ing of $3.25 to $4.75 per ton may be realized 
through the melting of loose iron borings in the 
cupola and casting into pigs for use in subsequent 
heats. If the iron borings are used as part of a 
charge for pouring castings directly, a saving of $8.75 
to $10.25 per ton is possible. 

Besides making synthetic pig iron or foundry scrap, 
cupola melting of, loose iron borings and steel turn- 
ings may be used in a process for making synthetic 
steel scrap. The procedure may be as follows: Melt 
the loose turnings in the cupola, desulphurize in the 
forehearth, accumulate in a mixer, reduce the carbon 
and metalloids in a Bessemer converter, dephosphor- 
ize in the ladle. Using this procedure it is believed 
that a large producer of iron borings and steel turn- 
ings may make synthetic steel scrap at a cost lower 
than that of steel scrap purchased on the market. 

To summarize, therefore, a method for direct 
cupola melting of loose iron borings has been de- 
scribed whereby the average iron foundry may melt 
all the iron borings produced in its plant. The di- 
rect cupola melting of loose iron borings makes pos- 
sible the use of low cost raw material in place of 
more expensive and scarce scrap. The average foun- 
dry may possibly directly melt loose iron borings and 
steel turnings with its present equipment—this is of 
special importance at this time since the materials 
and labor used in making new equipment is not di- 


verted from a more direct production of war equip- 
ment. 
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One engineering topic on which little published 
information exists, despite its basic importance in 
these days of “mineral warfare,” is the metallurgy, 
design and manufacture of steel mining-drills. Amer- 
ican readers therefore will find much that is new, 
interesting and helpful in Mr. Simons’ review of the 
steels and production methods used in England to 
make hollow mining drills. Two processes—a metal- 
core method and a technique of casting the steel 
around a tube before rolling—-are currently favored. 

—The Editors. 


Making Hollow 
Steel Drills 


by ERIC N. SIMONS 


Orchard Bank, Sheffield, England 


of producing hollow mining steel drills with 

a suitable hole. All these methods are used by 
British makers, but the first two are virtually obso- 
lete, and have been replaced in almost all works 
by more up-to-date methods. The five processes are 
as follows: 


| Fae ARE NO FEWER than five different methods 


(1) Rolling on a mandrel core. 

(2) Rolling on a sand core. 

(3) Rolling on a copper core. 

(4) Rolling on a metal core. 

(5) Casting around a tube before rolling. 


The analysis to which the best British drill steel 
manufacturers regularly work is as follows: Carbon 
as required; silicon 0.2 per cent, sulphur and phos- 
phorus combined 0.04 max., Mn 0.4 per cent max. 
In most instances, however, the impurities fall be- 
low these figures, and to illustrate this, the analysis 
of an actual cast, taken at random, is given below: 


Carbon 0.64, silicon 0.174, sulphur 0.014, phosphorus 
0.011, manganese 0.28 per cent. 


There is a marked diversity of opinion among 
mining engineers about the most desirable percent- 
age of carbon for mining drill steel, but it is gen- 
erally accepted that a steel containing 0.62 to 0.68 
per cent C is satisfactory for the softer rock, while 
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0.72 to 0.78 per cent will give better drilling ef- 
ficiency when operating on hard rock. 

Certain mines have used an 0.9 per cent C steel 
drill, but greater skill is necessary to forge and harden 
steel with the higher carbon content, and where 
mining conditions are rough and labor primitive, the 
results have not always been satisfactory. 

To provide a choice of carbon content, British 
makers standardize on three tempers: (1) 0.62 to 
0.68 per cent C; (2) 0.72 to 0.78 per cent C; 
(3) 0.87 to 0.93 per cent C. Special casts are, 
however, made to suit requirements outside these 
limits. 


Properties Desired 


Heavy punishment is inflicted on drill steel by 
the powerful percussion tools, and one of its most 
important properties must be a high fatigue resis- 
tance. Coarse-grained steel is much more susceptible 
to failure from fatigue than fine-grained steel, and 
as the main body of the drill is put into service 
without any form of heat treatment, the steel must 
have a fine grain structure. 

British mining-drill steel makers concentrate in the 
first place on this aspect—the production of drill 
steel with an extremely fine grain. Most drill steel 
compositions lie within the range 0.6 and 0.9 per 
cent C. A brief, elementary review of the changes 
that occur when such steels are heated and cooled 
will show the relation between British practice and 
the grain sizes obtained. Above the line A-C in 
the iron-iron carbide equilibrium diagram, the only 
constituent is austenite, but as the temperature falls, 
decomposition begins when the line A-C is reached, 
and the solid solution austenite begins to deposit 
iron. 

This precipitation of iron continues as the tem- 
perature falls, and the remaining austenite becomes 
richer in carbon until the line at 695 deg. C. (1280 
deg. F.) is reached, when it changes to pearlite. 
Therefore, below 695 deg. C. (1280 deg. F.) no 
further changes take place, and the constituents pres- 
ent in the drill steel are ferrite and pearlite. These 
may be observed in Fig. 1, the white constituent 
being ferrite and the dark, laminated structure, 
pearlite. 

A reversal of these changes takes place when 
the steel is heated, but the change points occur about 
30 to 35 per cent higher than when cooling. The 
changes on heating are shown by the dotted line 
on the steel diagram (see Fig. 2). Although the 
steel, when heated within the austenite area (Fig. 
3), will consist of austenite, the size of the aus- 
tenite grains changes. As the temperature is raised 
above the line A-C, the grain size is rapidly increased. 
Obviously, therefore, the material must not be taken 
to high temperatures. 
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Rolling and Forging 


Coarse grain in steel can be refined by rolling 
or hammering, which breaks up the coarse grains 
into smaller ones; but when work is finished above 
the line A-C, the grains will grow again until the 
material has passed from the austenitic zone. Con- 
sequently, the initial forging temperature must be 
regulated, but more important still, the temperature 
at which the work is finished must be controlled, 
so that the work ceases as near the line A-C as 
possible. This done, the steel quickly passes through 
the change points on the line A-C and the line 695 
deg. C. (1280 deg. F.) and danger of grain growth 
is eliminated. 

If the material is rolled or forged below the line 
A-C, cold work is put upon it, and to continue work 
below the 695 deg. C. (1280 deg. F.) line will re- 
sult in distortion of structure, leaving a strained and 
unsatisfactory condition. Rolling on the best British 
drill steels is, therefore, carried out within the 
range 1100 to 700 deg. C. (200C to 1300 deg. F.) 

The hollow drill steel passes through the rolls 
for the last time at a temperature as near 700 deg. 
C. (1300 deg. F.) as possible. Thus, work is com- 
pleted very near the change point, and in conse- 
quence the steel has a homogeneous and fine struc- 
ture, while there is no fear of crystal distortion due 
to cold work, Figs. 1 and 4 are microsections, 
showing a transverse and longitudinal section taken 
on material in the “‘as-rolled’’ condition. Each dis- 
plays a homogeneous structure showing no signs of 
crystal deformation due to cold work. 

Fig. 5 is a photograph of a fracture from a bar 
of British drill steel in the “as rolled” condition 
with, for purposes of comparison, a fracture of a 
European drill steel. The difference is apparent at a 
glance. The photographs are at 2 magnifications. 


The Mandrel Core Process 


Of the five British drill-making methods, the 
first—the mandrel core method—was originally a 
Swedish process. A hole is drilled in the billet, 
which is heated up for rolling. Before rolling is 


Fig. 1, Micrograph of drill steel in the as-rolled con- 
dition; longitudinal section. 500X. 
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Fig, 2. Panel of equilibrium diagram, iron-tron car- 
bide system. (Courtesy: Blackie & Son, Ltd.) 
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Fig. 3. Equilibrium diagram, iron-iron carbide sys- 
tem. (Courtesy: Blackie & Son, Ltd.) 


Fig. 4. As-rolled drill steel, transverse section. 
500X. 
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Fig. 5. An illustration of the effect of rolling tem- 
perature on grain size. C is a British hollow drill 
steel. D is a European hollow drill steel. 


begun, a cold circular mandrel or plug is- inserted 
in the hole. The drill steel is then rolled over the 
mandrel. After a certain amount of rolling, the 
mandrel is removed. When the hole has been re- 
duced to about 5 in. dia., rolling is continued with- 
out further support for the hole. 

The process has no advantage other than the 
good support given to the hole in the early stages. 
Disadvantages are numerous. In the rolling mill 
fire, the air and furnace gases have free access to 
the hole, whose surface becomes oxidized during 
heating. When the cold mandrel is piaced in po- 
sition and rolling begun, the scale is pressed into 
the wall of the hole, causing an undesirable rough 
scaly hole. Moreover, when the mandrel has been 
removed, the hole is entirely unsupported while roll- 
ing is continued down to 14 in. or % in. dia. This 
results in loss of hole shape and concentricity, while 
folds may develop lengthwise as the hole is closed 
down to dimensions. 
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The Sand Core Process 


The sand core process comprises drilling a hole 
in the billet, plugging one end, and filling the hole 
with a refractory sand of special type. After the 
hole is well and carefully packed, another plug is 
driven in the other end to hold the sand securely 
in the hole. The billet is then heated and rolled 
into a bar. Each end of the bar is knocked off, 
and the sand is removed by inserting a tube in the 
hole. The tube is coupled up with an air com- 
pressor, which drives the air up the tube at a pres- 
sure of 800 to 900 lbs. per sq. in., and blows out 
the sand, leaving the bar with a hole down the cen- 
ter along its entire length. 

While this process insures that the atmosphere 
and furnace gases do not have access to the hole, 
and hence oxidation on the inner surface is mini- 
mized, there may be slight oxidation due to contact 
with the sand. Apart from this, three serious dis- 
advantages arise from this method. 

First, grains of sand become embedded in the 
wall of the hole, and after the sand has been blown 
out, small indentations are found in the surface of 
the hole. This concentrates stresses at these small 
pits when the steel is put to work, and often fatigue 
cracks develop and proceed from the hole until the 
section is weakened to such an extent that premature 
failure occurs. 

Secondly, when drills are in service in the mine, 
water is passed down the hole to prevent dust, and 
the small recesses in the hole caused by the sand 
packing accelerate corrosion. The smoother the sur- 
face of the hole, the greater the resistance to the 
corrosive action of the water. 

Lastly, while sand supports the hole during roll- 
ing, this support is inadequate, and the hole often 
becomes distorted. Oval and rectangular holes are 
often found in consignments of hollow drill steel 
produced on a sand core. 


The Copper Core Process 


Britain originated the copper core process, which 
is still used in that country alone. A hole is drilled 
down the center of the billet, and a rod of copper 
inserted, The billet is then heated and ‘rolled, and 
when it is cold, the copper rod is extracted, leaving 
a hole throughout the entire length of the bar. 

This is undoubtedly an improvement on the sand 
core process, but has certain drawbacks. Copper is 
a soft metal, and this softness becomes extremely 
pronounced at elevated temperatures. With a melting 
point of 1083 deg. C. (1980 deg. F.), it offers 
little resistance, to deformation during rolling. There 
is, therefore, a marked tendency for hollow bars 
thus prepared to have a hole of irregular shape. 
Moreover, the steel does not acquire the fine struc- 


METALS AND ALLOYS 





- 
{ROPE 











ture so desirable in drill steel bars. 
is heated without the copper in the hole, the walls 


of the hole become scaly and suffer from rough- 
ness. 


If the billet 


The Metal Core Process 


The modern British method of making drills is 
the metal core process, in which a hole is drilled 
down the center of the billet and a rod or core of 
special steel placed in it, this steel having a higher 
coefhicient of expansion than the drill steel itself. 
The billet is then heated up and rolled. After 
cooling, the ends of the drill steel bar are cracked 
on the anvil, then placed in a machine, one end 
and the middle being secured in jaws. One set of 
jaws is fixed and the other transversed by mechani- 
cal means, thereby exerting a pulling action on the 
metal core. This elongates the core considerably 
before it fractures. The cross sectional area is thus 
reduced, the core becomes loose in the hole, and is 
easily extracted. 

The operation is less simple than it sounds, and 
depends for its success on four factors: (a) The 
core must elongate sufhciently before breaking to 
reduce the cross sectional area sufhciently to leave 
it loose in the hole and capable of easy extraction; 
(b) the core composition must be such that the re- 
duction of cross-sectional area is not localized, but 
extends fairly evenly throughout its entire length; 
(c) the rigidity must be such that the core will 
adequately support the hole during rolling; (d) the 
melting point must be higher than the temperature 
at which rolling of the drill steel is carried out, 


Figs. 6, 7 and 8. 


and the characteristics (a) and (b) preserved after 
the material has been heated to the rolling tempera- 
ture. 

This process provides the ideal conditions of man- 
ufacture for hollow bars, having none of the dis- 
advantages and all the advantages of the other meth- 
ods. The metal used for the core has a high melt- 
ing point, and is harder than the drill steel at the 
rolling temperature. When rolled, it imparts to the 
wall of the hole a very smooth surface, far su- 
perior to that produced by other processes. The 
high resistance offered by the core exerts a most 
beneficial effect on the drill steel structure, piving 
a fine grain. It furnishes adequate support during 
rolling, fully maintaining the shape and concentricity 
of the hole. 


The Special Core Steel 


It will be seen clearly from Figs. 6 through 12 
that the metal core process gives the best surface. 
The analysis of the core steel used makes it neces- 
sary to confine the rolling between well-defined limits 
of temperature. At a temperature higher than 1080 
deg. C. (1975 deg. F.), the core will not stretch suf- 
ficiently to be taken from the hole. This is almost 
as effective as mechanical control of the rolling 
temperature, and safeguards the drill steel from be- 
ing overheated, while insuring a fine structure in 
the “as rolled’’ condition. 

The table at the bottom of page 424 shows tests 
obtained from the special core steel, from which it 
will be seen that the steel has a remarkable elonga- 
tion when pulled: 


Sections of bars made by different processes. The hole is exposed to show dif- 


ferences in smoothness of wall and in face. E is a metal core; F, a copper core; and G a sand core. 
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Fig. 9. Mandrel-rolled hole. Wall surface of hole, 
90X. 








Fig. 11. Copper-rolled hole. Wall surface of hole, 
90X., 





Fig. 12. Metal-rolled hole. Wall pi zy hole, 
90X. 


The various test-pieces stretched 65 to 74 per cent 
of their original length before fracture took place. 
Another feature is the higher relative expansion than 
that of ordinary steel. When cooling down from ele- 
vated temperatures, the contraction is greater than 
that of ordinary steel, so that when the core is 
cooled from the rolling temperature, it will be loos- 
er in the hole, and this, with the abnormal reduc- 
tion of area mentioned, makes mechanical extraction 
easy. 


Casting Around a Tube 


Casting drill steel around a tube is being largely 
used as a method of producing drill steel for mining 
purposes in one of the Dominions. 

A steel tube is placed in the center of a mold, 
and molten drill steel poured between tube and 
mold. When cold, the result is an ingot with a hole 
down the center, which is rolled into hollow drill 
steel bars. The hole is formed by the tube, and 
welded around it is the main body of the drill 
steel. 

The novelty of this method constitutes its chief 
attraction. The influences at work during solidifi- 
cation, however, make for the location of impuri- 
ties midway between the hole and the outside of the 
bar, which is a most vital and undesirable posi- 
tion. 

Solidification begins at the face where the liquid 
steel is in contact with the cold tube, and also 
from the surface touching the outer cold mold. As 
the liquid solidifies, non-metallic inclusions are driv- 
en in front of the solidifying metal and forced into 
the position stated, where they are eventually trapped 
when the last liquid freezes. The portion of steel 
that eventually forms the body and cutting edges of 
the drill has therefore to harbor the undesirable ele- 
ments that impair the efficiency of mining drills. 





Fig. 13. Sulphur print of drill steel ingot, showing disposition of impurities. 


Table of Tests from Special Core Steel 


Test Max. Stress, Elong., 
Piece Ibs. per sq. in. Per Cent 
1 163,250 73.7 
2 162,450 65.7 
3 168,000 74.1 
4 157,000 66.8 
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Fig. 14. Section cut down 
center of stdinless-lined 
hollow drill, etched to 
show stainless steel lin- 


ing. 
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The ingots made by this method are compara- 
tively small, and as a result, need little mechanical 
work for their conversion into hollow bars. Thus, 
the dendritic structure is not thoroughly broken down 
by cold or hot working, and service results are im- 
paired as a natural consequence. 

In ingots cast in the normal manner, the undesir- 
able inclusions run down the center. Fig. 13 shows 
a sulphur print of a solid ingot. The sulphur con- 
tent can be clearly seen confined to the area near 
the center line of the ingot. The drilling of the ingot 
down the center removes the portion of steel likely 
to contain harmful impurities and inclusions, thus 
precluding trouble from this source. 


Stainless-Lined Holes 


In recent years much research has been done on 
corrosion of the hole surfaces in hollow drill steel. 
This is closely related to the composition of the water 
running through the hole. Where the water contains 
acids, alkalis, and salts, the hole walls may encrust 
or corrode sufficiently for drill life to be shortened. 
Corrosion is accelerated if the hole walls are rough, 
as in hollow steel prepared on sand. When cor- 
rosion occurs, any small seat from which it begins 
forms the nucleus of a crack, and the material breaks 
down more readily than if corrosion did not occur. 

To overcome corrosion, British manufacturers 
sometimes line the hole with a tube of stainless ma- 
terial resistant to the corrosive action of impure water. 
The lining can be secured to the hole without any 
fear of its working loose in service. This is achieved 


Fig. 16. Stainless-lined drill—same as Fig. 15, but 
jumped up pieces ground to display more clearly the 
stainless lining, still intact although severely distorted. 












Fig. 15. Stainless-lined hollow 

drill, section (M) exposing 

hole, etched to show tube. Other 

sections reduced in length by 

jumping up, showing tube per- 
fectly tight. 


by a special process. The price of stainless-lined 
hollow drill steel is, of course, higher than that of 
ordinary drill steel, and still higher if the special 
fixing process is required. The illustrations, Figs. 
14 through 16, show the results of experiments car- 
ried out on fast-lined hollow drill steel in an at- 
tempt to dislodge the tube, an attempt entirely un- 
successful. 

A piece of hollow steel with a stainless lining 
was cut in two, exposing the hole (see M, Fig. 15), 
leaving the tube free to come out if loose. It was then 
heated in a furnace and reduced in length from 2 in. 
to about 14 in. by hammering (see Fig. 15). The 
tube remained intact. 

Some of the pieces were ground and afterwards 
etched with nitric acid (spec. gr. 1.20), and Fig. 16 
shows distinctly the deformation of the stainless 
tube without any signs of dislodgment from the steel 
drill body. A bend test also proved the tube per- 
fectly secure. 


For Drilling Hardest Rock 


British manufacturers also supply and make an 
oil hardening alloy mining drill steel, advantageous 
for drilling the hardest rock. Suitably treated, it re- 
tains its cutting edge better than plain carbon drill 
steel, and will, in consequence, permit a higher cut- 
ting speed. 

The advantages of this material are greater hard- 
ness, increased cutting properties, and the necessary 
shank hardness without heat treatment. Natural hard- 
ness in the rolled condition is a great advantage, as it 
minimizes the risk of wear of the cutting edge 
causing premature failure. 

If the shank is machined and not forged, as in 
the bolster chuck shank, the natural hardness of the 
material also eliminates the necessity for heat treat- 
ment of the shank, whereas most other types of drill 
steel need shank treatment before the drills are hard 
enough to withstand the blows of the hammer piston 
without burring and causing the shank to become fast 
in the hammer. 
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Induction Furnace for Melting 


With all the aluminum that is now being melted 
for war use (and the correspondingly large amounts 
that will be processed when peacetime production 
predominates) the development of an induction 
melting furnace for aluminum alloy is of outstand- 
ing interest. Time alone will tell whether the new 
Ajax-Tama-W yatt furnace will find the place in the 
aluminum field that its elder brother, the Ajax- 
Wyatt unit, has established in brass and bronze melt- 
ing. The operation, advantages and limitations of 
the new furnace are described by its inventor in this 
article. —The Editors 


BY MANUEL TAMA 


Vice President, Ajax Engineering Corp., Trenton, N. ]J., 
division of the Ajax Metal Co. 


HE LOW FREQUENCY induction furnaces, largely 
Te in the copper and brass industry, have now 

been successfully adapted to the melting of 
aluminum and its alloys. 

Difficulties were encountered in the development 
of the aluminum alloy furnaces, on account of the 
low density of the metal and of the fact that the 
slags have no marked tendency to float, as is the 
case with heavy metals. The aluminum alloy slags 
tend to contaminate the melting channels of induc- 
tion furnaces. The slags are non-conductors, and if 
any amount of them incrustates the melting channels 
it will increase their resistivity and the power ab- 
sorbed by the furnace will tend to decrease and 
finally to stop. These difficulties can be overcome 
by the proper design of the melting channels. 


Construction of the Furnace 


Figs. 1 and 2 are vertical cross sections, in planes 
90 deg. apart, of a single-phase furnace for aluminum 
alloys. The primary coil, A, made of mica or glass 
tape insulated copper strip, is arranged around the 
transformer core, B, fabricated of high permeability 
silicon steel sheet. A transite tube, D, surrounds 
the coil and insulates it from the lining of the fur- 
nace. The blower, C, and adequate cooling ducts are 
provided to keep the transformer winding and core 
cool during operation. 
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When alternating current of standard frequency 
is passed through the primary coil, A, a current is 
induced in the metal contained in the secondary 
loop or melting channel, EFEG. The amount of 
energy so transmitted from the primary coil to the 
melting channel depends on the voltage and fre- 
quency of the current applied to the primary coil, 
on the number of turns of said coil, on the shape 
and size of the melting channel and on the resistivity 
of the metal being melted. 

The melting channels open into the hearth, P, 
containing the molten charge. The heat is generated 
only in the melting channels and transmitted rapidly 
to the hearth by virtue of electromagnetic forces 
which keep the metal in permanent circulation. This 
wireless or electrodeless transmission of heat creates 
ideal conditions of temperature gradients within the 
molten metal. 

The highest temperature is found at the bottom of 
the melting channels, slightly lower temperatures 
prevail in the hearth or crucible and much lower 
temperatures ate found in the atmosphere above the 
metal bath. If the molten charge in the hearth is 
kept, for instance, at 1300 deg. F., the bottom of 
the channels attain a temperature of 1380 deg. F., 
while the air on top of the bath shows only 950 
deg. F. The low coefficient of emissivity of alum- 
inum_ alloys is responsible for these ideal conditions. 

By the same reasoning, in fuel fired or electric 
furnaces in which the heat is transmitted by radia- 
tion (reverberatory furnaces or electric resistor fur- 
naces) very high temperatures, over 2000 deg. F., 
must be kept above the melting chamber to insure 
efficient heating. 

The low ambient temperature above the molten 
charge helps in reducing the melting losses and the 
gas pick-up. A prominent British company using 
induction furnaces for aluminum alloys on a large 
scale reports that over a long period of time the 
metal losses and the gas absorption rate of induc- 
tion furnaces were compared with those of fuel- 
fired reverberatory and crucible furnaces and that the 
results showed a saving in favor of the induction 
furnaces, of 50 per cent in metal losses and of 66 
per cent in the amount of fluxes used for degassing. 


Absence of Harmful Gases 


It has long been established that hydrogen and 
water vapor are the most harmful gases for aluminum 
alloys and that the absorption rate increases with 
temperature. Hydrogen is not present in the at- 
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Fig. 1. (Left) Vertical cross section of the furnace. 
Fig. 2. (Right) Cross section of furnace 90 deg. 
from Fig. 1. 


mosphere of an induction furnace. Steam may be 
present in humid weather, but the low tempera- 
tures prevailing above the melting chamber are not 
sufficient to dissociate the steam to form hydrogen. 
Gases may be brought into the bath with the scrap 
charged into the furnace but they seem to be ex- 
pelled to the surface by the permanent stirring of 
the melt. At any event, repeated experiments have 
demonstrated beyond doubt that melts prepared in 
induction furnaces show a high degree of soundness. 
The automatic stirring of the metal bath is a 
characteristic feature of all induction furnaces. In 
melting aluminum, the head of molten metal con- 
tained in the hearth must be high enough, so that 
the protective skin of aluminum oxide formed on the 
surface should not be broken. If this precaution 
is observed, the automatic stirring has only beneficial 
effects for the proper melting of aluminum alloys 
insofar as uniformity of temperature and of chemical 
composition are easily obtained within the charge. 
Another advantage of the electromagnetic stirring 
is that, in many cases, ingredients of high melting 
point like copper or nickel can be dissolved directly, 
thus eliminating the use of hardeners. Copper can be 
readily dissolved in the amount indicated by the 
constitution diagram at a given temperature. This 
can be easily demonstrated by holding a copper bar 
in the aluminum bath. Due to the rapid movement 
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Fig, 3. The theoretical amount of energy in terms 

of kilowatt hours to heat 1 lb. of aluminum from 

room temperature to any desired temperature, in 
terms of deg. F. 
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Fig. 4. A 250-kw. induction furnace for aluminum 
alloys with a capacity of 1 ton of molten metal. This 
is the front view. 


of the aluminum, copper is dissolved before its melt- 
ing temperature is reached. 

Fig. 3 shows the heat content of pure aluminum 
versus temperature; 7.e., the theoretical amount of 
energy in terms of kilowatt hours necessary to heat 
1 Ib. of aluminum from room temperature to any 
desired temperature. It will be noted that the 
theoretical energy required to bring aluminum to 
1350 deg. F., which is the average pouring tempera- 
ture, is 0.141 kw. hr. per lb. 


Production Rate 


In electric melting practice the production rate is 
usually expressed in terms of pounds per kilowatt 
hour. Thus, the theoretical production rate for 
aluminum to a temperature of 1350 deg. F. would be 

1 
equal to = 7.1 lbs. per kw. hr. The practi- 

0.141 

cal rate obtained in furnaces in operation up to the 
present is about 5 lbs. per kw. hr., which is equiva- 
lent to 70.5 per cent efficiency. This efficiency can 
be improved by reducing the capacity of the fur- 
nace; i.e., the weight of the charge to be tapped 
from the furnace and at the same time increasing 
the power absorbed by the furnace. In the applica- 
tion of induction furnaces, therefore, careful con- 
sideration must be given to the necessary weight of 
the charge. Furnaces of small tonnage provided with 
high power ratings should be given preference, when- 
ever possible. 
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Fig. 5. Rear view of same furnace as Fig. 4. 





Induction furnaces can easily be provided with 
permanently immersed thermocouples connected to 
automatic temperature recording and controlling in- 
struments. Because the temperature of the bath is 
uniform, only one thermocouple is necessary. The 
temperature of the bath can thus be kept to close 
limits. Inasmuch as the energy is applied directly 
to the metal, there is no time lag between appli- 
cation of power and increase of temperature. 


Manipulating the Slag 


Returning now to Figs. 1 and 2, it may be ex- 
plained that the melting channel has two vertical 
straight legs, E, which enter abruptly, without flar- 
ing openings, into the hearth, P. This feature is 
important, because the straight legs of the channel 
can easily be cleaned with straight bars during the 
melting operation, without emptying the furnace. 
The abrupt change of cross sections develops a sort 
of “barrage” to prevent slag particles from entering 
into the channels. 

The electroma,netic force usually known as ‘‘pinch 
effect’” is responsible for expelling small particles 
out of the channels into the hearth. The slag is 
thereby brought to the surface, where it can be 
skimmed out from time to time. The lower hori- 
zontal portion,» G, of the melting channel can be 
cleansed from time through the two openings at 
bottom, which are kept sealed by adequate plugs, J. 

Figs. 4 and 5 show photographs of a 250-kw. in- 
duction furnace for aluminum alloys having a charge 
of 1 ton of molten metal. Fig. 4 shows the front 
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Fig. 6. An induction laboratory furnace of 10 kw. capacity, capa- 
ble of producing about 50 lbs. of aluminum alloy per hour. 


and Fig. 5 the rear side of the furnace. It will 
be noted that the furnace body has been made en- 
tirely of welded steel structure and that a part of the 
foundry platform is attached to the furnace, thus 
forming a level floor for easily charging the furnace. 

Fig. 6 shows a laboratory furnace of 10 kw. ca- 
pacity, capable of producing about 50 Ibs. of alumin- 
um alloy per hour. This furnace is very handy for 
experimenting with new alloys, determining ade- 
quate pouring temperatures, melting losses, methods 
of degassing, slag reactions and carrying out any 
other metallurgical manipulations required in the re- 
search laboratory. In this particular case the fur- 
nace is provided with a recorder and controller which 
holds the temperatures within 5 deg. F. 

The linings of these induction furnaces are rammed 
from mixtures of cheap refractories. No critical 
materials like graphite are used. 

Obviously, the heat dissipated from the furnace 
walls is low, the temperature of the walls being 
around 180 to 200 deg. F., and no fumes or gases 
are expelled from the furnace, thus increasing the 
comfort for the melting crew. 


In the Casting Shop 


During the development stage of the induction 
furnace for aluminum alloys, by far the largest in- 
terest was found among the rolling and extrusion 
mills, and it followed that furnaces of large capacity 
were required. The aluminum industry has been 
following the lines of the steel industry. Billets 
and slabs of considerable size are used for extru- 
sion and blooming. In fact, the requests of the 
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wrought aluminum alloy industry in respect to size 
of castings surpass anything that has been previ- 
ously demanded by the copper and brass industry. 

Furnaces of 125, 250, and even 500 kw. have been 
developed and are under manufacture for these mills; 
and in the United States, where a considerable num- 
ber of mechanized foundries for large production of 
sand castings, permanent mold castings, and die 
castings, are already operating, and where more 
foundries of this type are being erected, it has been 
found by contact with the foundry industry that the 
induction furnace may also find a remarkable ac- 
ceptance in it. 

The trend of the aluminum producers and of the 
secondary melters in this country is to deliver pigs 
of specified analysis ready to use in the foundry. The 
actual predominant practice in this country is to melt 
the aluminum pigs in the reverberatory furnace, and 
to ladle out metal in the molten state, so as to bring 
a smaller charge to the holding furnace. 

By the use of induction furnaces, the holding 
furnace can be eliminated. The solid aluminum 
alloy pigs can be charged continuously to the small 
induction units, and the molten metal can be dis- 
charged also continuously from these furnaces to 
feed the molds. 

Adequate temperature controllers help to keep 
the molten bath at the desired casting temperature 
within close limits, and automatic devices have been 
designed to charge the pigs continuously to the in- 
duction furnace which acts as a melting and holding 
unit at the same time. Obviously, this results in 
economy of operating costs and space. 
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Chromium-Manganese “Stainless” lrons 


PART 


Although both nickel and manganese are “‘strate- 
gic” metals, nickel is right now much more critical 
than manganese. Considerable interest is being 
shown, therefore, in stainless irons and steels in 
which part or all of the nickel is replaced by man- 
ganese. It should thus be helpful to have this re- 
port of the engineering properties and corrosion re- 
sistance of austenitic chromium-manganese irons as 
related to their composition, structure and treatment. 

This article is based on the author's Master's degree 
thesis at Rensselaer. The thesis also won a prize 
in the Electro Manganese Corporation's contest. 

—The Editors 


BY JOHN M. PARKS 


Instructor of Metallurgical Engineering, 
Rensselaer Polytechnic Institute, Troy, N. Y. 


trol the production of metals during periods of 

war, an adequate knowledge of the properties of 
all alloy systems is essential. In view of possible 
shortages of essential alloy additions, an investiga- 
tion of the austenitic iron-chromium-manganese al- 
loys was undertaken, using essentially carbon-free 
alloy additions. 


N VIEW OF THE EVERSHIFTING FACTORS that con- 


Review of the Literature 


Due to the recent development of electrolytic man- 
ganese, which has made a supply of carbon-free 
manganese commercially available, little appears in 
the literature concerning the chromium-manganese 
irons. However, considerable work has been accom- 
plished with respect to the chromium-manganese 
steels. Guillett’ in 1906 first investigated these steels, 
later Becket? dealt with their heat and corrosion 
resistance. In 1933, Késter® investigated the struc- 
ture of these steels and found the high manganese 
steels austenitic when they contained a chromium 
content up to 13 per cent. In 1934 Gunzberg, 
Aleksandrova, and Gelderman‘ investigated the rust 
resistance of these alloys. In the following year 
Schafmeister> as well as Chimusin and Kurowa® 
discussed the application of low chromium, chromi- 
um-manganese steels for use in aircraft construction. 

In 1936 Briihl’ made an intensive survey of these 
steels with respect to constitutional changes due to 
heat treatment and variation of carbon content. The 
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weldability, impact strength, heat resistance, and cor- 
rosion resistance were studied with respect to struc- 
tural changes. X-ray diffraction, dilatometric surveys, 
and temperature-temperature differences curves were 
used in this investigation to determine the exact na- 
ture of the transformations. Schmidt and Legat* in 
1936 also studied the heat resistance of the chromi- 
um-manganese steels. Burgess and Forgeng® in 
1938 investigated the structure of these alloys and 
discussed the possibility of sigma phase formation 
rather than the iron-chromium compound formation. 
A similar study was also made by Wever and Jel- 
linghaus’® 4 who considered the formation of the 
compound Fe-Cr and investigated it by X-ray dif- 
fraction methods. In 1938, Schafmeister and Er- 
gang’? studied the formation of the sigma phase in 
the iron-chromium-manganese system and indicated 
that this phase could form in the region beginning 
at 15 per cent Cr for the alloys from 12 to 50 per 
cent Mn. 

Legat'* in 1940 investigated the physical prop- 
erties and the corrosion resistance of the 18 Cr, 9 
per cent Mn steels. Guzzoni'* investigated the me- 
chanical properties and corrosion resistance of the au- 
stenitic-ferrite steels in this system. 

The iron-chromium-carbon system was found to be 
similar to the iron-chromium-manganese-carbon sys- 
tem by Tofaute, Kiittner, and Biittinghaus’®. Wolf- 
son and Brozdyka’® made short time creep tests on 
these steels. Gillett’s comment’ on the results of 
their investigation is of great interest. Monypenny'® 
gives a short but excellent summary of the work 
which had been accomplished up to 1937. 


Melting the Alloys Tested 


The metals used in making the chromium-manga- 
nese alloys consisted of Armco iron punchings, elec- 
trolytic manganese, and low carbon chromium. The 
approximate analysis of these components is given in 
Table I. 


Table 1—Approximate Analysis of the Alloy 











Com ponents 
ELECTROLYTIC 
ARMCO IRON MANGANESE CHROMIUM 
0.015% C 99.95% Mn 99.2% Cr 
0.025% Map 0.02% Fe 0.005 C 
0.003% Si 0.03% S$ 
0.005% P 
0.025% S$ 
bal. Fe 
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Polishing a sheet of stainless steel (Courtesy: Republic Steel Corp.) 


All alloys were melted in a 5-lb., basic, high fre- 
quency induction furnace using a 10 kw. power in- 
put. The iron and chromium were charged and 
melted under a glass slag. After the metal had com- 
pletely melted down, the glass slag was partially 
removed and the manganese added. The manga- 
nese tends to deoxidize the bath and the resulting 
oxide makes the slag very fluid. After the manga- 
nese has dissolved in the bath, silica sand was sprin- 
kled on the bath to absorb the fluid slag. This sand 
was immediately removed and the metal cast into 
2000-gram ingot molds. The total time of melting 
ranged from 30 to 50 mins. Ingots were machined 
to remove surface defects and then forged in the 
temperature range of 1800 to 2000 deg. F. After 
forging, the alloys were hot rolled into 1/4-in. rod. 

Melts of these alloys were first made in a clay- 
graphite crucible lined with alundum cement, but 
the fluid slag readily attacked the sodium silicate 
binder in the alundum cement and carbon from the 
crucible dissolved in the bath. As the carbon content 
in the alloys is desired as low as possible, this type of 
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crucible is deemed worthless for melting. A mag 
nesia crucible was tried and found completely satis 
factory for melting these alloys. 


Composition and Structure of the Alloys 


Irons containing 12, 20 and 30 per cent Mr. with 
12 per cent Cr and irons containing 12 and 20 Mn 
with 5 per cent Cr were made. These irons all lie 
in the austenitic region at 1290 deg. F. according to 
Schafmeister and Ergang'* and no sigma phase 
should exist in these irons provided the influence of 
carbon can be neglected. 

The metallographic investigation was made in 
order to determine the alloy structure so that it could 
be correlated with the physical properties. The “hot 
rolled’’ rod was examined as well as specimens which 
had been furnace cooled and water quenched after 
a 2-hr, heat treatment at 1800 deg. F. 

In general, the iron which was to be investigated 
was mounted in bakelite, dry polished through the 
metallographic papers, wet polished first by use of 




















Cold rolling stainless steel into coils at one 


of the large plants of the Republic Steel Corp. 


~ " 


Fig. 1. A 5 Cr, 20 per cent Mn iron, water quenched _ Fig. 2. A 5 Cr, 20 per cent Mn iron, water quenched 
from 1800 deg. F. 100X. from 1800 deg. F. 1,000X. 
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alundum paste and then py use of relevigated alum- 
ina, etched with a solution of hydrogen peroxide and 
nitric acid dissolved in glycerine, and examined at 
100 and 1000 magnifications. The etching solu- 
tion consisted of 10 parts nitric acid and 10 parts 
hydrogen peroxide dissolved in 20 parts of glycerine. 
Hydrochloric acid was added to this etchant in order 
to increase its activity. Usually a drop or two of 
concentrated acid to 50 ml. of solution was neces- 
sary. The etching time varied from 30 sec. to 2 
mins. 

The microstructure of the “hot rolled’’ rod showed 
a very fine-grained cold-worked structure. This struc- 
ture accounts for the variation of this rod and an- 
nealed iron. 

The water quenched steels show a duplex struc- 
ture of austenite and rejected ferrite for all of the 
compositions which were investigated. Fig. 1 which 
was taken at 100 magnifications shows the micro- 
structure of the 5 Cr, 20 per cent Mn iron which was 
water quenched from 1800 deg. F. The rejected 
Widmanstatten structure is ample evidence of the 
duplex structure of these irons. The twinned grains 
and the orientation of the rejected phase in these 
grains offers interesting evidence of precipitation on 
preferred planes. Fig. 2 shows this same structure 
at 1000 magnifications. This structure is typical of 
all of the water quenched irons investigated; the 
amount of rejected ferrite being the only variable. 
The rejection of ferrite in this water quenched alloy 
is unusual in that all similar alloys reported in the 
literature show no ferritic rejection in this composi- 
tion range. This effect is undoubtedly due to the 
absence of carbon in these alloys. Késter indicates 
that 0.10 per cent C in this alloy will prevent re- 
jection even when cooling under equilibrium condi- 





Fig. 3. A 12 Cr, 20 per cent Mn iron, water quenched 
from 1800 deg. F. 1,000X. 
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tions. Considering this effect, important physical 
property changes can be expected by the presence or 
absence of small percentages of carbon. 

Fig. 3 shows the microstructure of the water 
quenched 12 Cr, 20 per cent Mn iron under a mag- 
nification of 1000X. The absence of precipitation 
on the grain boundaries indicates that the rejection 
and diffusion process is an extremely slow one and 
predicts the freedom of these irons from intergranu- 
lar corrosion. The absence of ferrite in the twinned 
section is due to an etching-orientation effect. In 
certain grains, the etching attack is more pronounced 
than in others and the rejection will not be revealed 
unless the etching time or activity of the etching so- 
lution is increased. Fig. 4 shows the same iron in a 
different section. This photomicrograph shows a 
periodic spacing of the rejected phase in both of the 
Widmanstatten directions. This formation is quite 
interesting as it may shed some light upon imperfec- 
tions occurring in crystal lattices as well as indicate 
the slow diffusion process that occurs in these alloys. 

Fig. 5 shows the 12 Cr, 12 per cent Mn iron which 
was water quenched after annealing 2 hrs. at 1800 
deg. F. Comparison of this structure with the other 
structures indicates that in the range of 5 to 12 per 
cent Cr and 12 to 30 per cent Mn, increasing chromi- 
um content has little influence on the amount of reject 
while increasing manganese content definitely sup- 
presses the decomposition of the austenite. 

Briihl reports that the chromium tends to be higher 
in the ferritic phase of the duplex ferritic-austenitic- 
chromium-manganese steels while the austenitic phase 
tends to be higher in manganese. This also appears 
to be verified in these irons as the ferritic reject seems 
to etch less readily than the austenitic phase, appar- 
ently indicating a higher chromium content in the 





Fig. 4. A 12 Cr, 20 per cent Mn iron, water 
quenched from 1800 deg. F. 1,000X. 


333 


ee oe 


—_ & oo. ¢ 6 eS SS 


— 


- 


= a ee 
QR im - - “ ——_— - 
eo a _— An a 


— 





- i 








ferrite. The higher chromium content in the re- 
jected ferrite would thus make these alloys readily 
susceptible to compound or sigma phase formation 
since it might be possible for the chromium content 
of this ferritic phase to build up to the required 
chromium content for sigma phase formation. 

When using the glycerine etch, the furnace-cooled 
alloys show the same general structure as did the 
water quenched alloys. However, in the 12 Cr, 30 
per cent Mn alloy, it is doubtful if any visible re- 
ject exists as this structure appears to be a single 
phase even until the etching pits produced by con- 
tinued etching make the microstructure difficult to 
interpret. On etching this iron with Murakami's 
reagent®, the characteristic blue colored sigma phase 
stain appeared; thus indicating that decomposition of 
the ferrite had occurred in the 24-hr. furnace cool 
from 1800 deg. F. Decomposition of the fer- 
rite into sigma phase in the other alloys is possible 
but the microstructures and the relative magnetism 
of these alloys indicates that decomposition will not 
occur to such a great extent. Manganese has an in- 
fluence on this formation but whether it enters di- 
rectly into the sigma phase or whether it merely in- 
fluences the distribution ratio of the chromium in 
the ferrite and austenite is not clear, but it is be- 
lieved the latter is the case. 


Magnetic Properties 


The presence of the ferritic phase may be detected 
by use of a magnet since the ferritic phase is the 
only phase which is ferromagnetic in this system. 
It was found that the magnetic attraction of the 
water quenched alloys always was less as the manga- 
nese content increased. This verifies the results of 
the metallographic investigation, since it was shown 
in this work that manganese increased the stability 
of water quenched austenite. Briihl’ used a quanti- 
tative method for determining the presence of the 





Fig. 5. A 12 Cr, 12 per cent Mn iron, water 
quenched from 1800 deg. F. 1,000X. 
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ferritic phase by determining the magnetic satura- 
tion values of the steels in question. He found the 
magnetic saturation value of the chromium-manga- 
nese austenite was approximately 500 gauss and that 
the magnetic saturation value rose sharply as the 
amount of ferrite increased. His correlation of the 
magnetic saturation values with metallographic and 
hardness surveys was excellent. 


The variation of the magnetic properties with 
temperature was investigated by the method out- 
lined by Starling’®. The equipment which was used 
was not sensitive enough to properly detect the Curie 
point but from the data that were obtained, it was 
found that the Curie point for the 12 Cr, 12 per cent 
Mn steel was near 1100 deg. F. This temperature 
agrees with the temperature at which austenite starts 
to decompose into ferrite according to Késter’s dia- 
grams*, 

Cold work tends to increase the ferromagnetism 
of the alloys, a phenomenon which indicates that the 
austenitic phase is not completely stable and decom- 
poses in the same way as some of the 18 and 8 
stainless steels. 


Heat Treatment and Hardness 


Bruhl states that the effect of manganese is to low- 
er the critical cooling velocity and to stabilize the 
austenitic phase once it is formed. In order to study 
the influence of cooling rate, specimens were cut from 
each hot rolled rod and were given two different heat 
treatments. Im one case the specimens were heated 
to 1800 deg. F. for 2 hrs. in a hydrogen atmosphere 
and then water quenched. In the other case the 
specimens were furnace cooled in a hydrogen atmos- 
phere after a 2-hr. soaking at 1800 deg. F. The 
time required for the furnace to reach room tem- 
perature was approximately 24 hrs. Vickers hard- 
ness measurements (30 kg. load) were then made 
on these alloys. 


Table II shows the result of this survey. The 
difference in hardness between the water quenched 
and furnace cooled specimens is well within the 
limits of error. This difference in hardness is great- 
est for heats Nos. 7 and 17. In these cases the 
difference in hardness may not be an error but may 
be due to the fact that these alloys have the lowest 
alloy content and thus possess the least sluggish re- 
actions. A less sluggish reaction would mean that 
more ferrite would reject in this alloy than in the 
other alloys when furnace cooled rather than when 
water quenched and thus the hardness would in- 
crease to a greater extent in the lower manganese and 
chromium alloys. 


It will be observed that the hardness of the al- 
loys decreases as the manganese content increases. 
This substantiates the results of the metallographic 
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Table 11—Effect of Different Cooling Rates upon the Hardness 

















VPN-30Kg. VPN-30Ke. VPN-30 Ke. 

VPN-30Ksc. WATER-QUENCHED FURNACE-COOLED | DIFFERENCE BETWEEN 

Heat No. “Hot ROLLED” FROM 1800 pec. F. FROM 1800 pec. F. | WQ Anp FC SPECIMENS 
4 293 274 | 276 | 2 
14* 313 258 | 262 | 4 
5 345 216 | 231 | 15 
15* 371 196 196 0 
6 311 131 124 emf 
16* 321 173 177 4 
7 286 278 | 307 | 29 
17* 289 288 | 321 | 33 
8 298 208 | 209 | 1 
18* 307 | 183 185 2 











* Heats 14, 15, 16, 17, and 18 have essentially the same composition as 4, 5, 6 


investigation which show that the manganese con- 
tent causes a decrease in the amount of rejected 
phase. Since the amount of ferritic phase is small 
in these steels, the decomposition of the ferritic 
phase into the compound FeCr would thus have 
little influence upon the hardness of the resulting 
steels. This is revealed by studying the hardness of 
steels Nos. 6 and 16 after they have been water 
quenched and furnace cooled from 1800 deg. F. 
Although the reject in the furnace cooled alloy is 
sigma phase, the influence of each type of rejection is 
the same. This indicates therefore that the keying 
effect of small amounts of these two phases in the 
austenitic grain is essentially the same. 
(To be concluded) 
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Tin Conservation in Britain—l 


There is great similarity among the steps taken 
for tin conservation in England and those in the 
United States. The United States must, however, 
work out more nearly a 75 per cent reduction in use 
than one of 50 per cent and we have no domestic 
mines analogous to the Cornwall deposits. 

Our problem is accentuated because we have to 
export food to our allies, hence dehydration where 
applicable to such shipments, and use of frozen food 
and of food canned in glass, particularly for domestic 
use, must be resorted to. In both places, once elec- 
trolytic tinning facilities are operating, the tin pot 
will rapidly decline in use, save for fixing up “‘mend- 
ers” from the electrolytic process. 

This instalment features the general aspects of the 
problem and the specific steps taken to conserve tin 
in tinplate. The concluding section will deal with 
conserving the tin used in babbitts, solders and 
bronzes. —The Editors 


was in abundant supply and its use had been 

extended to facilitate the more complete allo- 
cation of certain other metals to war purposes. For 
instance, to free aluminum for aircraft, tin-steel hard- 
ware was produced, and a tin-zinc foil replaced 
aluminum for milk bottle caps. 

As a result the consumption of tin in Great Britain 
rose much above its average pre-war level of 22,000 
tons per annum. With the loss of Malaya and of 
the Netherlands East Indies the total supply avail- 
able to the United Nations shrank to some 80,000 
tons per annum, and immediate steps were taken to 
adjust consumption. A flat cut was deemed imprac- 
ticable, but a target of 50 per cent reduction was set 
and every possible measure of conservation has been 
pursued. 


[} == THE OPENING of the war in the Pacific, tin 


Five Conservation Measures 


These have aimed at first, elimination of all uses 
of tin which under present conditions may be con- 
sidered superfluous; second, the most economical use 
of tin where it is indispensable; third, the use of 
substitutes; fourth, recovery of used metal, as by de- 
tinning, and so on; and fifth, stimulation of home- 
production. 

Since the industrial uses of tin are varied, and 
different problems arise in each, it has been necessary 
to take the study of each industry as a separate prob- 
lem. In the first section of this article, it is pro- 
posed to deal with certain general questions and with 
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BY JOHN IRELAND 


General Manager, Tin Research Institute of Great Britain 


the use of tin in tinplate and hot-tinning, and to 
deal with other industrial applications in a sequel. 

The first statutory action, in July 1940, was taken 
primarily to conserve steel, but it also reduced the 
consumption of tin. The use of tin plate was pro- 
hibited for such articles as advertising novelties and 
ornamental trim and for less essential containers. In 
succeeding months the restrictions were extended and 
considerable economy was effected by reducing the 
number of different sizes of containers in which any 
one product could be packed, and by eliminating the 
smaller containers, so that the ratio of tin used per 
pound of product was materially reduced. 

On Dec. 8, 1941, the Control of Tin was estab- 
lished, all stocks had to be disclosed and the pur- 
chase of tin was permitted only under license. The 
policy behind the issuing of licenses depended on a 
close scudy of the various industries. 


De-tinning of Scrap 


The return to circulation of already used metal 
took a variety of forms. De-tinning of scrap had 
been carried on at a number of works and practically 
all clean scrap from fabricators works was already 
taken care of. Used cans presented a more difficult 
problem, chiefly because they are accumulated in rela- 
tively small quantities at the depots of the urban 
cleansing departments, They arrive there mixed with 
a wide variety of other metallic scrap and a large 
proportion of paper, ashes and other refuse. 

It has been current practice to carry out only a 
rough sorting operation of the ferrous scrap and to 
dispose of it to the nearest blast furnace. Prior to 
the tin shortage only one de-tinning plant, situated 
in the London area, was designed to operate ex- 
clusively on used tin plate, and it was seldom work- 
ing to capacity. 

The technical operation of de-tinning presents no 
great difficulties. The chief method in commercial 
use in Britain is the well-known electrolytic strip- 
ping process, using warm dilute caustic soda (2 to 
5% at 104 to 140 deg. F.). After from 3 to 5 hrs. 
the tin is removed, leaving a residue of less than 
0.1 per cent.- Such steel scrap is freely accepted 
at the steel furnaces. 

One plant situated in the South Wales area de- 
tins by direct solution. The scrap is put into an au- 
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toclave and immersed in a solution of caustic soda, 
with sodium nitrate as an oxidizing agent, at 15 
Ibs. gage pressure. Stripping requires about 30 min. 
The advantage claimed for this process is that used 
cans can be de-tinned without any preliminary de- 
greasing operation. 


Economics of De-Tinning 


The economics of de-tinning is governed on the 
one hand by the value of the tin recovered plus the 
value of the de-tinned scrap as compared with the 
tinned scrap, and on the other hand by the cost of 
the extra sorting, of the de-tinning process, and of 
the extra transport involved. 

The value of the tin is about $8.00 per ton of scrap 
handled and the difference between de-tinned and 
tinned scrap is about $4.40. The cost of sorting and 
transport vary considerably. 

The whole question of de-tinning is at present 
being investigated by the British Ministry of Supply. 
The existing plants are being kept in operation and 
the Ministry has taken over the works in South 
Wales which operates the alkaline solution process. 
It is possible that moderate sized de-tinning units 
may be set up in various centers of population so as 
to get a greater recovery of tin while keeping trans- 
port and handling costs to a minimum. 


Increasing Cornish Tin Output 


The possibility of an increased output of new tin 
from Cornwall has been carefully studied. Under 
normal economic forces this industry has been de- 
clining in recent years, and the output in 1941 has 
been estimated at 1,200 tons. The mines at present 


operating will find difficulty in making any imme- 
diate increase in output, as they have given up a 
large portion of their labor to the army, and during 
the war years they had allowed development work 
to fall behind. 

A number of old mines could be re-opened, but 
this would involve a good deal of new machinery, 
and the withdrawal of the necessary labor from :the 
forces or from war industries. The re-working of 
old dumps or the dredging of certain alluvial areas 
are possibilities, but on balance, are not expected 
to make any considerable contribution under present 
circumstances. 

An examination of Britain’s dormant metal stocks 
has proved more fruitful. Germany is stated to have 
found many thousands of tons of tin, in the form 
of piping through which beer was pumped from 
cellar to counter. Tin was not in use for this pur- 
pose in England, but quite a large amount of tin 
alloy is estimated to be available from the stocks of 
type carried by printers. 


Cutting Down Consumption 


The only remaining measure of conservation was 
the cutting down of tin used in essential industries. 
Problems of substitution at once arose, but as no 
two elements duplicate each other’s properties ex- 
actly, no single metal can be put forward as a sub- 
stitute for tin. If, however, each use of tin is con- 
sidered separately, it is found that the more important 
qualities which tin has provided can be duplicated 
with greater or less success by some other substance, 
and a measure of substitution can be effected. 

Tin plate normally absorbs about 40 per cent of 
all tin used. In this industry, tin provides the under- 


Specimens of black plate and electrolytic tinplate exposed outdoors in an urban atmosphere for 48 
hrs. (rainfall, 0.4 in.) These show the considerable degree of protection given by very thin coatings of tin. 
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lying steel with a surface which resists corrosion, 
is non-toxic, and is readily solderable. Quite a num- 
ber of other protective coatings are available, and 
copper, lead, zinc, nickel, and cadmium are already 
in use. None of these are, however, accepted as sat- 
isfactory in contact with foodstuffs. 

There are also a number of non-metallic coatings 
based on synthetic resins. These have admirable 
qualities in contact with food and have an estab- 
lished place in industry, chiefly for the internal 
linings of vats, tanks, and so on, but they are rela- 
tively costly and deficient in mechanical properties. 

The extent to which all these metallic and non- 
metallic coats can be substituted is also limited by 
their own restricted supply position, and as the plas- 
tics are the end product of a considerable chain of 
chemical operations, no large expansion in produc- 
tion is possible in war-time. Protection can also be 
given to steel by paints and lacquers, either alone, 
or combined with a preliminary chemical surface 
treatment depending, usually, on some phosphoric 
compound, This substitution is limited by the cost 
of the plant required, the degree of protection ob- 
tained, the mechanical weakness of the surface and 
the fact that such surfaces cannot be soldered. 


Use of Lacquered Blackplate 


Lacquered blackplate, with or without a “bon- 
derizing”’ treatment, has been adopted for can bodies 
for certain dry packs, for can ends on bodies made 
of tin plate, and for ends and closures of a variety 
of containers made of glass, paper and so on. Sol- 
dering is however, difficult, and on the can-making 
lines it has so far proved an obstacle to any wide 
adoption for can bodies. 

Some substitution has been effected by the use 
of lead-tin alloys of the terne plate type. Terne 
plate enjoyed a considerable market for such tasks 
as roofing sheets, and for this purpose an alloy 
containing 12 to 15 per cent Sn was used. In adapt- 
ing terne to tin plate jobs where the toxic qualities 
of lead are not a bar, the chief limitation has been 
the excessive thickness of lead alloy coating, usu- 
ally about 5 per cent. 

By increasing the tin content of the alloy to 25 
per cent, it is possible to apply a coating of about 
2 per cent total weight and in this way VY Jb. 
of tin plus 11/, lbs. of lead per basis box has been 
substituted for the usual 11/, Ibs. of tin. This new 
type of terne is readily solderable and has been ex- 
tensively adopted for oil containers and for many 
other purposes, the bodies of gas meters being a 
case in point. 


Thin Coating of Tin Plate 


It is probable, however, that in the tin plate 
industry tin will be found the most widely usable 
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“substitute” for tin. The possible economy is, how- 
ever, very real, as a thin electro-deposited tin cvat- 
ing can be used to replace the conventional hot- 
dipped coating for many purposes, without a too- 
great increase in corrodibility or decrease in solder- 
ability (see illustration). 

The present trend is to replace the standard 1.5 
per cent tin coating with 1/, per cent electro-tin 
or less, combined with a protective lacquer. This 
quality of tinplate can be soldered, and is there- 
fore amenable to the established fabricating opera- 
tions. It is expected to possess sufficient resistance 
to corrosion to be useful under war-time conditions. 
Fortunately the technical difficulties of electro-tinning 
have already been overcome and the question is 
largely at what speed the new plants can be con- 
structed in war-time. 

In this instance the difficulty cannot be overcome 
entirely by adopting the American practice of con- 
tinuous electro-tinning of cold-rolled steel strip. 
About two-thirds of all British tinplate is still pro- 
duced by pack rolling, and it is therefore necessary 
to tin the individual sheets. The problem is being 
solved by an adaptation of the mechanical-handling 
plant originally designed for automobile parts. 

One unit is already nearing completion which 
will pick up 10 sheets at a time, carry them through 
the plating and washing baths and deliver them at 
the rate of about 1,000 basis boxes per week. Such 
units have great flexibility, and various sizes of 
sheets and thicknesses of tin coating can be handled. 
This presents many advantages where a varied mar- 
ket has to be met in relatively small quantities with 
the greatest economy of tin. 


Use of Tin-Lead Alloy 


An analogous use of tin is the coatings applied to 
a wide variety of components and fabricated parts 
by immersion in a bath of molten tin. This is done 
for a number of purposes, appearance, protection 
against corrosion, provision of a surface suitable 
for contact with milk, foods, and so on; and quite 
often to facilitate a subsequent soldering operation. 
Except in the case of food-handling equipment it is 
usually possible to substitute a tin-lead alloy. Vari- 
ous compositions have been adopted. 

So far the chief limitations appear to be a loss 
of smoothness and gloss. A tinning bath rapidly 
accumulates iron, copper, zinc and so on from the 
parts being immersed. In the case of the tin bath 
the resulting compounds sink and can be dredged 
out, but in the lead-tin bath the compounds float, 
get entangled with the flux, tend to adhere to the 
articles being dipped and in consequence the coat- 
ing is somewhat rough. Nevertheless, the movement 
is going on, the coating of copper wire for cables 
being a typical instance. 
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One Antelope, At Least! 


“How about this for an antelope!” says William C. 
Stewart of the Naval Engineering Experiment Station at An- 
napolis, Md. The photomicrograph was taken at 500X and 
the composition of the steel is given as: C 0.04, Mn 0.60, 
Si 1.00, Cr 25.0 and Ni 13.0 per cent. 





An Arab or a Ski Trooper 


To the Editor: While measuring the depth of decarburiz- 
ation in a specimen of 1 per cent Cr, 0.5 per cent C steel, I 
found what might be an Arab or a ski trooper asleep on 
sentinel duty at the border of the decarburized zone. The 
figure has so much resemblance to a human profile that J 
thought it eligible for ‘““Chuckles.”’ 


J. Ropert Doic 
Department of Metallurgy, 


The Pennsylvania State College, 
State College, Pa. 


A FEW MICRO-LAUGHS 


The Good Steed Steadite 


To the Editor: Out here where there is plenty of open 
range one of our students in metallography was not sur- 
prised to get a glimpse of the good steed Steadite the other 
day when he was looking at a sampic of ferritic cast iron. 
Pasturage was very poor as can be observed by the many 
ribs showing. Mag 500X. 

This photomicrograph was prepare by Lloyd E. “Doc” 
Carlson, one of our seniors. 

BANCROFT GORE 


Professor of Metallurgy 


So. Dakota State School of Mines 
Rapid City, S. D. 





“Oscar of Powder Metallurgy” 


While making a routine metallographic examination of 
a part made here at Moraine Products by powder metallurgy 
techniques of iron and carbon, we saw the “Oscar of 
Powder Metallurgy’ shown in the illustration. 

Believe it or not, Oscar is completely natural even unto 
his eye which has a strange and malevolent glint. Oscar's 
proud stature is undoubtedly due to the fact that he is 
housed in a truly superior bearing. 

Oscar is used to only the best so please treat him kindly. 


J. W. Price, Metallurgist 
C. J. Brer, Metallographer 


Moraine Products Laboratory, Moraine Products Div., 
General Motors Corp., Dayton, Ohio 
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Introduction — Definitions, Abbreviations, etc. + 
>. © . . . 7 . . . 7 
With this issue, and on this page, we begin publication of a File Facts" pages as concise and useful as possible, a number = 
new editorial service — a continuing series of compilations of specialized terms, abbreviations and symbols will be used. “—— 
Trt and tabulations on materials and processes used in the metal The following list gives only the practical usage of some J 
industries. These “data sheets” will present up-to-date refer- of these terms and abbreviations as they will be employed T 
ence-type information on engineering materials and metal- in compiling the technical information. Be 
ce 7 ae anys? construction, and on the basic princi- A few of these terms are: + 
pies and procedures for carrying out the individual metal- ; , - 
lurgical engineering opetations, together with generally use- Metal — A commercially pure metallic element. Me 
ful data for both production and design men. Each “File Alloy — A metallic element to which other elements have 4h 
Facts” sheet will be an original compilation, based on mate- a? added to improve the physical a 
a — ed from several sources and on actual Ferrous Material — An iron-base alloy (substantially iron 7 
eee = Feport Op practice. = with other elements added). This term includes 
This engineering information will be grouped under three : : 
general headings: steels (iron with up to 1.7 per cent carbon content) 
"1. General Engineering Data and cast irons (1.7 to 5 per cent carbon). : ‘ 
2. Materials and Design Non-Ferrous Metals and Alloys — All those engineering 
3. Processes and Procedures metals and alloys containing no appreciable iron 
content, such as copper, bronze, zinc, aluminum 
Each sheet of this section will be titled and the subject and lead alloys, etc. : 
indicated, so that it can be removed from the magazine and Non-Metals — The non-metallic engineering materials such 
teint: filed under the appropriate heading. as plastics, wood and others of commercial im 
In order to conserve space and make these “Engineering portance. 














Symbols of Some Metals and Common Alloying Agents and Their Important Uses 






















































































































































































































































































































































































Name Symbol Most Important Applications Name Symbol Most Important Applications 
Aluminum Al Chief constituent of aluminum alloys, Lead Pb Sheathing for telephone and submarine 
meee the No. 1 aircraft material. cables, and the basis for some solder: 
and bearing alloys. Also used f 
Antimony Sb Used in lead-antimony alloy cable — purposes and in stora; 
sheathing and in bearing and type al- a ateries. 
loys. Magnesium | Mg Alloyed with a make the 
‘ light tructural all . Used 
Beryllium Be Alloyed with copper to make a heat- rept y sr gos egy , ; 
___| treatable alloy. cendiary bombs, etc. 
Se ila te ite oll - 
Bismuth Bi Used in solders, “type metal’’ and low- Molybdenum | Mo A strengthener for steels and cast irons; 
melting-point alloys. an intensifier of other alloys when used 
Bo B An additi ed in steelmaki mPa 
ron n addition agent us in steelmakin n : - : — 
to improve hardensbility. . Nickel Ni Used with iron, copper and/or chro- 
-— mium for heat-resistant and stainless 
Cadmium Cd Alloying agent in some bearing alloys steels. Also used in making tough 
extensively used as an electroplated cor- steels. Important as an undercoating 
—— rosion-resistant coating for metals and for electroplated chromium. 3 
alloys. Silicon Si Important hardener in steel and bronze; 
Carbon Cc Makes steel hardenable. also prominent in cast iron. 
; unas ea F 7 Silver A Used for coinage, silverware and elec- 
Chromium Cr When alloyed with steel, it promotes ; 6 trical ply Foe an alloying agent 
deep hardening and corrosion resistant in tin-free solders and bearing alloys it 
properties; also used as a wear- and has a potentially wide field of useful- 
Se eer corrosion-resistant electroplated coating ness, except in the eyes of certain Con- 
Seer for metallic parts. gressmen. 
Cobalt Co Used mostly in high-speed steel to pro- Sulfur S In small quantities it improves the ma- 
mote a Bs important chinability of steel. 
ki t ides. 
| cannula aegenabrecete Tin Sn Alloyed with copper to make bronze; 
Copper Cu Used for electric wire, or alloyed to also important to solders, bearing al- 
form brass or bronze. As an electro- loys and tinplate for containers. 
a plated coating it has many uses. : : 
Tungsten WwW The element that makes high-speed 
. steel “high speed”; i.e. it promotes 
Gold Au Buried at Fort Knox. Seebeiie th od hess: e 
Indium In Used as a bearing surface, as an alloy- Vanadium Vv Toughens and strengthens steels. 
ing agent with lead, and as a protec- 
tive coating. Zinc Zn Important as a pure metal (for cor 
rosion-resistance uses and dry cell cases), 
. Iron Fe The basis of steel and other ferrous when alloyed with copper to a 
re | materials. brass, and as a basis for die castings. 
| — = a Nat 
Compiled by Robert S. Burpo, Jr. 
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SHEET No. 2 


PROCESSES AND PROCEDURES 
Heat Treating 


Summary of Case Hardening Methods 


What is case hardening? It is a process in which ferrous 
materials (usually low-carbon or “carburizing” steels) are 
heated in the presence of a solid, liquid or gaseous compound 
that will produce a hardenable surface (or “‘case’’). Usually 
this means increasing the carbon content of the steel at the 
surface to such an extent that it will harden when quenched 
(this is called carburizing). By this method the easily ma- 
chinable low carbon steel work-piece can be economically ma- 
chined to size and then, in effect, have its surface changed 
to a high carbon tool steel that will, when quenched, have 
high hardness and wear resistance. 


Definitions of a Few Terms Relating to Case Hardening Practice 


Carburizing Steel: A low carbon steel, 0.15 to 0.25% 
Carbon. (Such as SAE 1020, 1117 or NE 9420), with low 
sulfur and phosphorus contents: manganese or other alloying 

nts may be present to improve certain qualities of the ma- 
terial. 

Case; This is the artificially enriched surface (formed by 
burizing or other case hardening methods) that is capable 
of being hardened. 

‘ase Depth is the thickness of the case, and is measured 

roscopically as the depth of penetration of carbon and/or 
nitrogen. 

ore; The unchanged soft interior of a case hardened 


YY 


pe 

yanide Case: A thin case produced by soaking low carbon 
stecl in a molten cyanide salt. 

it Bath: A fused or molten (liquid) salt that can be used 
as 1 heating or case hardening medium (depending on the 
composition of the salt bath). Activated cyanide compounds 
will produce a deeper case in less time than is possible with 
the straight cyanide salts. 


There Are Three Important Methods of Case Hardening 

1. Carburizing with a solid or gaseous compound. 

. Nitriding. 

3. Salt bath hardening. 

Both the first and third methods must be followed by 
quenching from a suitable temperature in water, brine or oil 


to harden the carbon enriched case. A nitrided case requires 
no quenching. ' 


Case Hardening With a Solid Carburizing Material 


This is sometimes called “pack hardening.” The steel 
parts to be carburized are packed with the crushed car- 
burizing material surrounding them in an alloy heat resistant 
box. This box (containing the parts surrounded with the 
carburizing medium) is placed in a furnace, brought up to 
heat and held at temperatures a sufficient length of time to 
ony the building up of a carbon-rich case of the required 
epth. 

The carburizing medium is a mixture of crushed wood or 
bone charcoal and an energizer (usually a carbonate). When 
heated, this material liberates carbon monoxide inside the 
box. The hot steel reacts with the carbon monoxide to pro- 
duce a form of carbon that is readily incorporated into its sur- 
face, producing a high carbon case. 

_ The commercial temperature range for this type of opera- 
tion is 1650°-1750° F. 
use of the difficulties of accurately controlling the 


after 4 hrs. at 1700° F., a case of 0.040-0.050” is obtained. 
8 hrs. is usually ample time for bringing a box up to heat 
and producing a 1/16” case (at 1700°). Box furnaces heated 
by oil, gas or electricity are commonly used. 

After carburizing, the boxes are cooled and the parts re- 
moved and cleaned, reheated and quenched. Or, the parts 
may be removed from the box and quenched directly from 
the carburizing heat. This quenching of carburized parts 
(either directly from the carburizing heat, or slow cooled 
and re-heated) is necessary to harden the case, as it is soft 
(like a piece of annealed tool steel) when it is taken from 
the carburizing box. 


Gas Carburizing 


Gas carburizing accomplishes the same thing as pack car- 
burizing. However, instead of packing the parts in a char- 
coal mixture, a carbon-rich gas is used as a carburizing me- 
dium. This method is superseding pack carburizing because 
of its cleanliness, ease of handling and better control. 

Many types of carbon producing gases (or mixtures of gases) 
may be used: city gas, natural gas, propane or various pro- 
prietary gas mixtures. Or, the gas obtained from a volatile 
hydrocarbon liquid can be employed. 

Whether a gas or a volatile liquid is used, the active car- 
burizing medium is in the form of a gas. It is advan- 
tageous to agitate either the work-pieces (as in a rotary batch 
type furnace) or the carburizing medium (as in a_ hori- 
zontal continuous, or in vertical batch type furnaces) during 
the carburizing treatment. In the rotary type, the furnace 
rotates, thus agitating the work; a fan is employed to assure 
a uniform distribution of both gas and heat throughout both 
the continuous and vertical (bath type) furnaces. If no agi- 
tation of work or gas were provided, soot might collect on 
the parts, or an unequal distribution of heat and gas might 
result; in either event the case obtained would not be uni- 
form. 

The following table indicates the effect of time and tem- 
perature on average case depths obtainable: — 




















Case Depth At 
Time at Heat | 1500° F. 1650° F, 1700° F. 
4 hrs. 0.015-.020” 0.030-.035” 0.035-.040” 
= 0.020-.025” 0.040-.045” 0.050-.055” 
Nitriding 


Nitriding is a somewhat different process than gas carburiz- 
ing in that, instead of a hydrocarbon gas, ammonia is used to 
furnish nitrogen to the case. The nitrided case is a very hard, 
relatively shallow skin formed by the union of nitrogen 
(from the dissociated ammonia) and iron (present in the 
steel). Such a case requires no quenching; it is very hard 
when the part is cooled to room temperature. 

Another outstanding difference between gas carburizing 
and nitriding is that the nitrided case can be formed at 
relatively low temperatures (930 to 1200° F.). Some mul- 
tiple stage heating cycles are used for nitriding, such as 
heating to 950-1000° followed by increasing the processing 
temperature to 1150-1200°. 

















temperature inside the carburizing box, case depths of less The time at heat is much longer for nitriding than for 
than 0.025” should not be specified for pack carburized work. other case hardening processes. A period of 20 hrs. at | 
Both time at heat and temperature govern the case depth; 975° F. is required to produce a 0.012” case, and 60 hrs. rT 
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SHEET No. 2 (Continued) 


will give a case depth of 0.020-.025”. Since a nitrided case is 
so much harder than a carburized and quenched case (80- 
87 Rockwell 30N against 66-71 Rockwell 30N for car- 
burized cases) a deep case is unnecessary. 

Because of the low reaction temperature and freedom from 
quenching, the distortion and oxidation of nitrided parts is 
very small. 

Special analysis steels, heat treated prior to nitriding 
give the best results. 

Nitriding furnaces usually are of the batch or semi-con- 
tinuous, electrically heated bell type. 


Salt Bath Hardening 


The salt bath process of case hardening is ome where the 
work is submerged in a fused salt. In its most widely 
used form, this salt is a mixture of sodium cyanide and 
some other sodium and barium salts. This type of salt is 
known as an “activated” cyanide as distinguished from the 
older cyanide bath containing only molten sodium cyanide. 
By varying both the proportions of the various compounds 
in the salt and also the operating temperatures, baths can 
either produce a cyanide case, or a predominantly carbon or 
nitrogen rich case. 

The salt bath method is a clean, quick way to case harden 
small parts. After quenching, some of the newer deep car- 
burizing salts will form the following case depths: 





Case Depth At 


Time 
At Heat} 1600° F. | 1650° F. 


2hrs. | 0.015-.020” | 0.020-.025” | 0.030-.035” | 0.035-.040” 


1700° F. 1750°F. 





ies 0.025-.030 | 0.030-.035 0.045-.050 | 0.055-.060 
8 " |0.040-.045 | 0.050-.055 | 0.065-.070 | 0.080-.085 
0.120-.125 











16 " | 0.055-.060 | 0.070-.075 |0.100-.105 
i 





Proprietary salts are also sold especially for light cases 
(up to 0.010”) and for medium depths (to 0.030”). At 
the lower processing temperatures (around 1500° F.) the case 
will contain a greater proportion of nitrides than if heated 
to 1650°-1750°. The combination (cyanide) case tends to 
be harder than a straight carburized and hardened case, and 
also the wear resistance of such a case is quite high. 

In addition to case hardening various parts in activated 
cyanide, another important use of this type of molten salt 
bath is for heating previously gas- or pack-carburized or deep 
hardening steels for quenching. By so doing, the part 
(whether it has been carburized or is a deep hardening steel ) 
is heated to the quenching temperature in the presence of 
the cyanide-case-producing material. This develops a very 
thin case as the heating time is short compared to that re- 
quired for case hardening. Also, any tendency towards de- 
carburization is counteracted or prevented by the carburizing 
action of the salt bath. 

When these steel parts are heated in this manner and 
then quenched, the thin hard skin formed by heating in the 
salt bath is reinforced by the hardenable steel below it. 
This combination is excellent, especially for gears, where 
resistance to scuffing and abrasion is very important. Tools 
that are subject to excessive wear have their useful life pro- 
longed considerably by such a case obtained when they are 
heated for quenching in a salt bath. 

In addition to steel parts, cast and malleable iron parts 
are often case hardened in a salt bath. 


SUMMARY OF CASE HARDENING METHODS 


Salt bath furnaces (called “‘pots’”” in smaller installations) 
may be made of ceramic or ferrous materials and can be 
heated by gas, oil or electricity. In several modern installa- 
tions designed for uninterrupted operation, the heat is fur- 
nished electrically by immersed electrodes. 


Miscellaneous Case Hardening Methods 

The “Ni-Carb” or “dry cyanide’ process employs both 
carbon-rich and nitrogen-rich gases, producing a case very 
similar to that obtained with activated cyanide. Quenching 
is required, as in the salt bath process. Very careful con- 
trol of the gases used in this process is essential. 

Another combination process is one in which dissociated 
ammonia is bubbled through a molten activated cyanide bath. 
This combines some of the features of a cyanide case with 
the nitride case. Very close control of this process is also 
advisable. 

A case produced in this manner is obtainable at a lower 
temperature than either a carburized or activated cyanide case 
(at approximately 1500° F.) and is somewhat harder than 
either of these. 

As with salt bath case hardening, both cast and malleable 
iron parts can have their exposed surfaces hardened as well 
as steel parts. 


Why Case-Hardening is Used 


In general, case hardened parts are used for two reasons, 
First, the case hardening steels, being low in carbon and 
alloy content, are easily machined. The machinability of case 
hardening steels is compared with some of the deeper harden- 
ing materials in the following table. 











Steels Machinability 

-_ SAE 1020 60% 

Hardening SAE 1117 90 

Steels NE 8024 74 

NE 8620 74 

- | 
Deeper- SAE 1095 45 
Hardening SAE 6150 50 
Steels SAE 3250 44 
Oil Hardening Tool Steel 30 














Because of this property the machining of parts made 
from low carbon steels is less expensive and time consum- 
ing than if the same part were made from the high carbon 
or alloy steel. The second important reason for the use 
of case hardening parts is that the hard case is backed by a 
ductile core and therefore is much more shock-resistant than 
one that has been hardened all the way through. In ad- 
dition, the resistance to wear and to fatigue of a properly 
case hardened work-piece is greater than if it were made 
of a deeper hardened steel. 

The reasons then for case hardening of steel parts may be 
summarized as follows: 


1. Improved machinability. 
2. Greater shock and wear resistance as compared to many of 
the hardening materials. 


This resumé of the important principles and methods of 
case-hardening is necessarily very brief. However, in fu- 
ture pages of Engineering File Facts, each of these case- 
hardening processes will be discussed individually and more 
completely. 


Compiled by Robert S. Burpo, Jr. 
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SHEET NO. 3 MATERIALS AND DESIGN 


Metal-Forms 


Comparison Of High Production Methods For Small Parts 


In this compilation of the relative properties of certain 
materials for small parts, the rating system employed is one 
where “1” indicates the most desirable rating. In the cost 
features, for example, the rating of ‘1’ indicates the lowest 


cost. A similar rating in the case of a design feature indi- 
cates the most favorable rating. 


This table of comparisons is designed as a guide or quick 
reference to the engineering aspects of some metal forms. 
Hence, specific circumstances (such as very high or low rates 

. of production, limitations of existing equipment, etc.) may 
alter the relative positions of some of these items. 





Zinc Alloy Gray Iron Steel | Steel Screw | Molded 
Characteristic Compared Die Sand Stampings | Machine Phenolic 


Castings Castings | Parts Plastics 





Production Speed 








Machining Cost After Casting 
Relative 
Garb ond Tooling Cost 


Production Cost of Applied Finish 
Features 











Cost of Materials per Ib. 





Scrap Loss 








Flexibility of Design 





Feasibility of Designing Part as 1- 


: , 
piece unit 





Maximum Size of 1 Piece 





Ease of Holding Close Dimensions 
Without Supplementary Machin- 
ing. 











Accuracy in Cored Hole Size and | 
Location 

Relative — . 

Design Surface Finish Without Special Fin- 


Features ishing Operations 


Ease of Attaining Good Finish 

















Feasibility of Producing Parts with 
Thin Sections 








Weight per Piece of Same Size 








Weight per Piece of Equal Strength 























Tensile Strength of Material 





Relative Impact Strength 





Tensile Strength, psi. 25,000 
Actual — nage : 
(Average) Elongation in 2 inches, % air, 


Physical Hardness, BHN 78 170 
Properties 














Specific Gravity 6.7 7.2 


























Combiled by Robert S. Burpo, Jr. 
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(Editorial continued from page 315) 


we should be to forget this, our real war aim, 
particularly since keeping it like a beacon be- 
fore us while we fight can be one of our most 
effective spurs. 


It will be a long war, indeed! But the 
peace — the industrial hereafter — is worth 
fighting for, long and hard. And if it’s worth 





fighting for, it deserves a bit of planning as 
well. 

So, take a part of “Sunday afternoon” regu- 
larly and do some constructive thinking about 
this hereafter. Think of it in terms of your 
country, your family, your industry, your plant, 
your products or just yourself — any way you 
please — but think! And we'll provide an oc- 
casional vicarious stimulus. —F.P.P 


Onward March of Electric Steel 


There are several important features of the 
production records of the American steel in- 
dustry in 1942 but the most spectacular one 
was that of the electric steel industry. Its ex- 
pansion was truly remarkable. 

The total output was 3,974,368 net tons, a 
new record, according to preliminary statistics 
of the American Iron and Steel Institute. This 
is an increase of about 41.5 per cent over the 
1941 total of 2,809,256 tons. The capacity of 
this industry on Jan. 1, 1942, was 3,737,510 
tons. Therefore the output last year exceeded 
this rated capacity by over 236,800 tons, indi- 
cating that the industry had been expanding 
during the year. On Jan. 1, this year, the ca- 
pacity was probably somewhere near 4,400,000 
tons and still expanding. 

About 30 to 35 years ago the electric furnace 
came into the picture. According to a survey 
of the world’s electric furnace industry, pub- 
lished in “The Iron Age,” April 14, 1910, 
there were then only 10 such furnaces in the 
United States. This had expanded to 19 in 
1913. Today the number runs into the hun- 
dreds with definite data unavailable. 

Looking back over the years it is evident that 
the growth of the electric steel industry has 
been largely at the expense of the crucible as a 
melting medium. In those earlier years the bulk 
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of the fine tool steels were made in crucible 
furnaces. 

In 1912 and 1913 the crucible steel output 
of the country was about 120,000 to 125,000 
tons per year, with the production of the elec- 
tric furnace only a small fraction of this. To- 
day the position is decidedly reversed—the lat- 
est data show that in 1941 only 2,313 tons 
of crucible steel were made with only 1,024 
tons in 1940. Thus the electric furnace now 
supplies not only most of the tool steels but 
also a large share of the high-grade special al- 
loy steels. 

The data here being considered do not in- 
clude the steel casting industry where the elec- 
tric process is a large factor in making cast 
armor plate and other castings for war imple- 
ments. Recognition of this would consider- 
ably swell the total output. 

Of course war demand is the main cause 
of these records in output, but even after the 
war is over the relative position which the 
electric steel industry has attained will not be 
greatly impaired though the tonnage produced 
may decline. The electric furnace, regarded 
with some skepticism when first introduced, 
has firmly established itself as an indispensable 
unit in the production of high quality and com- 
plex steels. —E. F.C. 


METALS AND ALLOYS 











New Way of Shrinking Galvanized Plates 


By Al Lake, 
Albina Engine, Machine Works & Shipyard 


Ve have developed in our shops a 
new method of shrinking galvanized 
pla'cs without burning and without pois- 
oncus fumes. Under the old method, 
buraing of galvanized plates was severe 
and frequently so weakened the plates 
that they had to be replaced. Fume sick- 
ness in some war industries takes a toll 
as high as 40 per cent. Formerly, plates 
were roughened and needed sanding to 
smooth the burned surfaces for the paint- 
ers. This is now dispensed with. More- 
over, 50 per cent of the cost of ventilating 
systems has been eliminated and respira- 
tors need no longer be used. 

The new method requires no new equip- 
ment. The flame is a highly oxidized one 
— about 15 lbs. of oxygen to 10 Ibs. of 
acetylene to start. The torch is lighted 
with a neutral flame (oxygen 1.05, acety- 
lene, 1.00). The flame is then starved 
at the torch by turning down the acety- 
lene valve. Original pressure is maintained 
in the hose, the starving of the flame of 
acetylene “cooling” it. 





The torch tip, an 11-hole tip — 10 holes 
Ma ¥ in. radius with one hole in the 
center (holes made with a size 60 drill) — 
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is held from 34 to 1 in. from the gal- 
vanized surface. The flame is held steady 
until the metal is cherry red and a barely 
perceptible “flowing” is noted on the sur- 
face of the heated spot. Withdrawal ot 
the flame at the correct moment can be 
learned only through experience. 

Spots are made about 1 in. apart. Water 
from the water-quenching ring must be 
kept flowing constantly. A highly car- 
bonized flame does away with fumes and 
burning, though it does not give nearly 
so clean a job. Work has been done on 
metal plates up to Y% in.; when thicker, 
it is better to use torches on each side 
of the plate, men working on opposite 
sides of the same spot. 

In the accompanying photograph the old 
method was used at the dark spots; the 
new, at the light spots. 


Induction Hardening for Ball Mills 


by Seward A. Covert 
Ohio Crankshaft Company 


Doubling the life of steel balls or 
cast iron slugs in ball mills can be ac- 
complished by induction hardening, such as 
the Tocco process. Ball mills have exten- 
sive use in cement mills for grinding, but 
are also standard equipment in grinding 
ores, paint pigments, plastics, resins, etc. 

Slugs experience excessive wear during 
grinding. Frequently they crack, thereby 
clogging the ball mill meshes, or they pit, 
thus becoming coated with cement and 
ruining their grinding ability. 

In a cement mill, inductivity-hardened 
slugs showed a loss by wear of only .06 
Ibs. of steel per barrel of cement as against 
.13 Ibs. lost by slugs hardened by older 
methods. 





Capacity of a typical induction hard- 
ening machine can be as high as 5000 slugs 
per hour. Slugs pass through an inductor 
coil on a roller feed and are immediately 
quenched in the same unit after heated to 
the proper degree. 

A cement ball mill is a large steel 
cylinder having a capacity of several tons 
of clinker cement, plus grinding media. Set 
with one end higher than the other, the 
mill rotates to agitate the media and ma- 
teri2zi within. Through the rolling, pound. 
ing and grinding of the slugs, the lumpy 
cement is pulverized. 

Because of the scarcity of steel, which 
has caused some experiment with pebbles, 
anything that causes longer life is desirable. 
It is estimated that it would save 5700 
tons of steel in the cement industry alone. 


Forgings Lessen Scrap Losses 


by Raymond M. Seabury 
Drop Forging Association 


An important safety factor of the Bar- 
rett hydraulic lift truck, which moves 
loads of 5,000 Ibs. or more, is the forged 
spring guide, designed to stand up under 
24-hr., 7-day week plant schedule. 

Formerly, a welded type of construction 
was employed for this spring guide, but 
considerable breakage occurred. A change 
over to a forged part where the head is 
forged integral with the shank proved ad- 
vantageous in several respects. 

Scrap losses were lessened as practi- 
cally no rejections resulted, because with 
forgings it is possible to obtain uniformity 
of physical properties to the exact degree 
desired. Other gains were: 50 per cent 
increase in number of guide bars finished 
per hour; inspection totally eliminated; 
manufacturing cost reduced 30 per cent. 

The guides are forged from SAE 1045 
steel and heated to Rockwell hardness of 
C-28-37. The forged guides have been 
produced over seven years and the maker 
says: “We have yet to see a broken 
guide.” 
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(From a paper presented in the $200,- 
000 Industrial Progress Award Program 
of the James F. Lincoln Arc Welding 
Foundation, Cleveland.) 
At one depot of the Canadian National 


Railways, Central region, an average of 


WORN BRAKE HEADS 





1 





Brake heads fit for reclaimina are 
placed in a pile (Photo No. 1). Welding 
ts performed on a bench on which is a 
supporting device holding five heads. 
Here accessible surfaces are welded. They 
are then turned over and the operation 
completed on the opposite side (Photo No. 
2). Built-up surfaces (small arrows in 
Photos No. 3 and 4) need no grinding. 
Reclaimed heads are assembled on brake 
beams in the same manner as new heads 
and with no preference when applying 
them to brake beams (Finished beams ap- 
pear in Photo No. 5). 


Arc Welding Worn Brake Heads 


By J]. D. Seivewright, 
528 St. Clair Ave., W. Toronto 


1800 brake heads per month are reclaimed 
by electric arc welding at a cost of only 
9.1 per cent of the original cost of a new 
brake head. 

Brake 


Shoes on railroad cars require 


BEFORE WELDING. _ 





















renewal frequently. These shoes fit into 
a malleable iron casting known as the 
brake head, where they are held in place 
by a tapered steel key driven in a hole 
in a lug cast on the back of the shoe. 

Considerable wear occurs in the recesses 
of the brake head into which the pro- 
jections of the shoe fit. Many brake 
heads were being scrapped annually be. 
cause of this wear. 

We decided to build up the worn sur- 
faces with steel deposited by the electric 
arc process of welding. The deposited 
metal provides a better wearing surface 
and longer life than obtained from the 
original casting. The welding machine is 
a Lincoln 200 amp.;, electrodes are of the 
same type as Fleetweld No. 7, ¥@ and 
5/32 in. in diam. 

Brake heads are collected from shops 
and repair tracks over the Atlantic and 
Central regions and sent to the Central 
reclamation depot, where they are sorted. 

Only two of the three regions of Ca- 
nadian National Railways have adopted 
the system, but the third will shortly 
when total reclaimed heads should be 32,- 
400, a saving of $35,640 annually. 

The estimated saving per brake head, 
based on 1000, is arrived at as follows: 


Labor 
100 hrs. @ 86c 


Material 


S.A. Welding Electrodes — 
190 Ibs. @ 11c per Ib. 20.90 $106.90 


...~- $86.00 


seore Expenses ...........05: {1 
Total 113.31 

Cost for one reclaimed Brake 
RS Bi ae i ous we 6 ait il 
Cost of new Brake Head ...... 21 
Saving per Brake Head ...... 10 
or 
c 9% 


Estimated saving per annum for 
Atlantic and Central Regions — $23,760.00 





To conserve alloying elements and still 
attain needed physical properties, the rate 
of quenching shell steel must be accelerat- 
ed. Studies haye been made, too, of 
quenching temperatures. Some have at- 
tempted as low as 100 deg. F.; others ran 
their oils at 180 deg. F. But a com- 
promise and standard practice has been 
reached at 130 to 140 deg. F. with ade- 
quate agitation and spray jets for quick 
heat transfer. 

After much research, correct quenching 
oils have been assembled... The» best for- 
mula will include a percentage of wetting- 
out agent added to the mineral oil, which 
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Quenching Shell Steels 


by E. E. Carpenter, 
E. F. Houghton & Co. 


lowers interfacial tension and speeds spread- 
ing of oil over the metal surface. 

After the metal is well wet-out, it is 
necessary to have a high degree of heat 
absorption to enable transfer of the heat 
rapidly from the steel to the oil. The 
ideal oil should contain a stabilizing agent 
that minimizes oxidation, or fractional dis- 
tillation of the oil in service. 

A large automotive plant tested two 
oils: One a straight mineral oil and the 
other an oil containing additional ingre- 
dients and with characteristics described 
above. Steel used was an SAE 1045 type. 
A specimen 144 in. round by 4 in. 


long was quenched from 1550 deg. F. 
Brinell hardness readings were taken at 
the outside of the specimen and at the 
center after the quench. The all-mineral 
oil produced a hardness to 363 at the cen 
ter; the modernized oil, however, produced 
almost identical hardness at the outside and 
center of the test piece. 
Firms who in civil life had been making 
pumps, motors, diesels, automobiles, wash- 
ing machines, etc. had had no experience 
with instruments of destruction such 4 
shells, armor-piercing shot, mines 
bombs. Such concerns especially should buy 
intelligently their quenching oils. 
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Testing, Inspection and Control 
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Inspection. Routine Control and Instrumentation. Radiography 
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Antimony 


Condensed from “Metallurgia’ 


Antimony is one of the oldest known 
minerals. In the first century and earlier 
it was employed as a hair dye and eye. 
enlarger. It was used medicinally as an 
emetic and today the Arabs and Hebrews 
know it as “kohl.” Its form for these 
purposes is the sulphide mineral ‘‘stib- 
nite.” In the sixteenth century, it was 
used in making printers’ metal, mirrors and 
bells and earlier its sulphide was employed 
for separating gold and silver, as well as 
silver and iron. 


Sources of Antimony 

The main sources of antimony are stib 
nite, valentinite or antimony bloom, senar- 
montite, cervantite, stibieonite, kermesite, 
and native antimony. There are many anti- 
monides of silver and other elements of 
metallic type and a series of intricate sul. 
phides and oxides. In nature antimony 
is found in alliance with arsenic, nickel, 
bismuth, lead and tin. 

The principal ore is stibnite which is 
seldom found below a few hundred feet, 
In 1938 it was produced in 26 countries 
of which Bolivia was first with a pro- 
duction of 9,287 long tons and the United 
States eighth. 


Antimony itself is one of the group of 
elements containing nitrogen, phosphorus, 
arsenic and bismuth. In metallic form 
it is silver-white, crystalline in structure, 
brittle and has a metallic sheen. In chem- 


ical characteristics it has affinity with 
arsenic but in other respects it resembles 
the metals zinc and germanium. 

There are no exceptional problems in 
mining antimony. Some _ deposits are 
worked open cast. In China, with the ex- 
ception of a few mines where modern ma- 
chinery is being installed, methods are 
primitive. 

Stibnite is so soft and friable and so 
light in weight that methods of water 
concentration are not economical, unless the 
ore contains high percentages of precious 
metals. Antimony sulphite can be con- 
centrated by flotation. Creosote oils with 
sulphuric acid produces the greatest recov- 
ery percentages at least expense. In South- 
ern Rhodesia refractory antimonial gold 
ores are water-concentrated, and oil-flota- 
tion follows. 


Making Metallic Antimony 


There are six ways of producing metallic 
antimony. The first, used for ores with 
more than 40 per cent and less than 90 
per cent sulphide, is liquation to crude 
antimony. Intermittent liquation is Car 
ried out in fireclay crucibles placed ver 
tically in rows in an open fire, with brick 
walls separating the rows. The liquid 
sulphate falls through holes in the bottom 
of the crucibles into a receptacle of burnt 
clay. 

For continuous operation, tube furnaces, 
vertically located above receivers, or revel 
beratory furnaces with a tap hole in the 
deepest point of the bed are used. Liqua- 
tion is wasteful because as much as 1 
per cent antimony is left in the fer 
dues. 

To produce from rich stibnite, the ore 
is placed in crucibles made of a mixture 
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One New Ramix Bottom..Six More Destroyers 


AST JUNE a Ramix bottom was 
E; installed in a 130-ton open 
hearth. It replaced an old magnesite- 
and-slag hearth installed in 1926. 


Complete records are available 
on both bottoms—so it is possible 
to compare accurately the cost of 
these two types of hearths. Refigur- 
ing the magnesite-and-slag job at 
June 1942 material, labor and 
fuel rates, the use of Ramix saved 
this company $1,267.81 in out-of- 


pocket expense. 


But more important to a shop en- 
gaged in war production is the time 
saving. The Ramix hearth took only 
120 hours to build, heat up and 
make ready to charge the first heat, 











compared to 397 hours for the con- 
ventional burned-in hearth. At $60 
an hour, the value of this time sav- 
ing is $16,620—a total dollar saving 
of $17,887.81, thanks to Ramix. 


More vital still, in the 277 hours 
of time saved, the furnace made 
3,047 tons of prime steel. That’s 
enough extra steel to build six more 
destroyers to help our boys win 
back the Solomons—or a hundred 


tanks to win the fight for Tunis. 


Basic Service Engineers are al- 
ways glad to help any steel manu- 
facturer install Ramix hearths, 
make major repairs, or assist in 
solving any problem involving 


the use of basic grain refractories. 


BASIC HEARTH 





—— 


REFRACTORIES 


BASIC REFRACTORIES, INCORPORATED 


843 HANNA BUILDING 


ad CLEVELAND, OID 


Ramix is manufactured in Canada, for sale outside U.S.A. 
and Mexico, by Canadian Refractories Limited, Montreal 
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of fireclay and plumbago on the bed of a 
long reverberatory furnace. From liquated 
sulphide, the sulphide is reduced by 
wrought-iron scrap. Common salt and 
liquated sulphide are added to the metal 
thus produced to form “star bowls.” These 
mixed with the antimony flux and liquated 
sulphide form “‘star’’ antimony, commerci- 
ally termed “French metal.” Total loss 
from volatilization is 10 per cent. The 
fume is collected in condensing chambers. 

Poor ores are treated by volatilizing 
roasting in a furnace built of fire-brick. 
The top of the furnace communicates with 
chambers furnished with condensation 
pipes, beyond which is a coke-tower. Water 
from this lays down the final traces of un 
The charge of 50 kgs. 
of ore with 2 kgs. of charcoal is roasted 
at a maximum temperature of 400 deg. C. 
(752 deg. F.) yielding in oxide at least 
90 per cent of the contained metal. 

Antimony oxides are reduced, in small 
reverberatory furnaces linked to a con- 
densing ‘system, by carbon in the presence 
of alkaline fluxes. The metal is generally 
refined in crucibles or a reverberatory fur- 
nace. 

Direct processes for low grade ore com: 
prise smelting in a blast furnace with a 
tall shaft and suitable condenser. Stibnite, 
slag and liquation residues with 25 to 40 
per cent Sb can be so dealt with. 


condensed oxide, 


Commercial Uses 

Antimony has many commercial uses. 
Precipitated from an acid solution by metal- 
lic zinc, it is used to give a metallic ap- 
pearance to pottery, paper maché, other 


metals and gypsum. Some sulphides are 
used for rubber coloring and vulcanization, 
for safety matches and vermilion, orange- 
red and orange-yellow paints. They also 
line lead chambers for making sulphuric 
acid and make yellow and blue pigments. 

Antimony oxides are used in the man- 
ufacture of enamels; as a coloring agent 
in glass and pottery; in the preparation 
of artificial gems; as a pigment for hard 
porcelain, stoneware or glazed earthenware; 
as a water-resisting white paint. Blends 
of oxide and sulphide provide yellowish- 
red and dark-brown pigments. Antimony 
sulphide and dry carbonate of soda give 
a brown-vellow pigment. 

Antimony salts are used as mordants e.g., 
tartar emetic, for dyeing, thickening and 
decolorizing and an emetic in medicine. 
Liquated antimony sulphide is used in the 
priming caps of explosive shells. In the 
shells themselves it is used to give off 
a thick white smoke as an aid in range 
finding. Sugar of antimony is used in 
furniture polish and “antimony butter’ 
is a fireproofer e.g. creosote, pitch, tar 
and asphalt. Antimonic acid is used in 
aniline manufacture. 


Antimony Alloys 


Alloys of antimony include valuable 
metals such as the Britannia metal alloys, 
bearing or anti-friction metals, metals used 
for printers’ type, hard or antimonial leads 
and various alloys of less importance. The 
principal metals with which antimony is 
alloyed are tin, lead, copper, zinc, bis- 
muth and sometimes gold for jewelry. 





Antimonial leads are used for making 
shrapnel bullets, sheets for acid chambers, 
battery plates and chemical acid-resisting 
cocks and valves. This material is a by- 
product of lead smelting. 


—L. Sanderson, Metallurgia, 
Vol. 26, Nov. 1942, pages 3-4. 


Diamond Dies for Wire-Drawing 
Condensed from “Metal Industry’ 


Fine wires are produced by elongating 
the metals from a larger diameter by draw- 
ing through wire-drawing dies. Tungsten 
filaments in general service lighting lamps 
vary in diameter from 0.00055 to 0.00187 
in. Molybdenum wire used in radio 
receiving tubes of the most common types 
varies in diameter from 0.0012 to 0.008 
in. To reduce the diameter of a tungsten 
wire from 0.04 to 0.0004 in. the wire has 
to be passed through about 75 different 
dies. 

The diameters of these wires must not 
differ from an objective size by more than 
plus or minus 1 per cent and must not 
vary locally along the wire by more than 
plus or minus 4 per cent. Diamond dies 
are used because they retain their size 
and also a high polish which makes it 
possible to pull the wires through with a 
small load. 

Before the war fine dies, below 0.0002 
in. in diameter, were imported from the 
continent. The General Electric Co., Ltd., 
has now designed machines with which 
female operators can produce the finest 
dies after 3 to 6 months experience. Fifty 











Falls, New York. 





MASTER MECHANIC WANTED: 


Thoroughly experienced electri- 
cal and mechanical mainte- 
nance man to take complete 
charge of general maintenance 
of open-top electric furnace 
plant producing ferro alloys. Lo- 
cation Charleston, South Caro- 
lina. Must be capable, reliable 
and with acceptable references. 
This is an excellent opportunity 
for the right man. Address Pitts- 
burgh Metallurgical Company, 
Inc., general offices Niagara 
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CARBON DETERMINATION 





Accurate determination of carbon in ferrous and non- 
ferrous materials—well within the stipulated two minute 
limit—is obtained with the two minute Carbon Determinator. 
The Carbon Determinator meets the ASTM specifications 
for carbon content up to 6%. 


Write today for complete details on foundry sand testing 
equipment, three minute sulphur determinator and a complete 
line of spectographic equipment. 


HARRY W. DIETERT Co 


9330-E ROSELAWN AVENUE «+ DETROIT, MICHIGA 
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drilling machines are now installed and a 
production of these dies is available. 

Lowest quality diamonds are broken 
down into powder and then screened 
through 400 mesh sieves. Further grading, 
which formerly was unsatisfactorily done 
by the long process of suspending in olive 
oil, is now done with centrifuge. Five 
closely graded batches can be completed 
in half an hour. Either before or after 
grading, the powder is chemically treated 
to remove foreign material. Sometimes the 
loss in weight is 12 per cent. The re- 
sulting fine grade of powder has improved 
cutting or drilling properties. 


Preparing the Diamond 


Before a diamond is drilled, two paral- 
lel faces are cut and polished. In small 
dies one or two windows are cut and 
polished at right angles to the faces. To 
do this, several diamonds fastened into 
holders are held against a rotating disc 
of cast iron impregnated with diamond 
powder and spinning horizontally at a 
sp ed of about 2,500 om. , 

Special devices, fitted to the holders, 
make it commercially possible for girl op- 
erators to cut the two faces parallel to a 


fairly high degree of accuracy. 
n apparatus has been designed primarily 
for the process of centering and rough 


bo: ng the exit. It is a specially designed 
microscope. The essential feature is a stage 
fit with adjusting screws so that the 
dia ond can be placed in any desired po- 
sition under the cross wires seen in the 


= 


microscope field. 
\‘ter marking the exact position to be 
pierced on one of the faces, the diamond 


is cemented with shellac to the specially 
shay ed steel disc which fits into the stage. 
The mark is then centered so that when 


rota'ed it remains in the center of the cross 
wire The stage is turned through 90 
leg from vertical to horizontal and 
coupied to a fractional horse power mo- 


tor with foot-operated speed control. A 
smal! lamp throws light through the axis 
of the apparatus. 

The point of a splint of diamond, held 
in the jaws of small pliers, is pressed 
on the rotating face of the diamond, to 
make a small countersink. The operator 
observes through a low-power lens. 

Centering the exit has to be done with 
highest precision. The diamond is mount- 
ed with the side already drilled facing 
down and centered to the base of the hole. 
The exit is bored to two-thirds its finished 
depth by a diamond splint and completed 
on a drilling machine where the two holes 


can be united with sufficient care to avoid 
splintering. 


Drilling 


The diamond is kept in vibration and 
driven by a light spring against a revolv- 
ing needle point. The vibration brings 
new powder, the actual means of drilling, 
to the needle point where it is driven 
against the bottom of the hole. The 
needle serves only as the carrier for the 
bowder and to keep the hole correctly 
shaped. 

In the new machine, a microscope aids 
the operator in maintaining the correct 
alignment of the needle and the diamond. 
Also the design permits the control of 
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the ratio of the time during which the 
needle is in contact with the diamond, to 
the time for which it is withdrawn, to 
allow the powder to move below the needle 
point. 

A micrometer screw feed presents the 
diamond to the needle point and arrests 
the forward travel of the diamond after 
the useful point of the needle has worn 
away. A subsidiary fitting enables the 
operator to shape and size the needle un- 
der the microscope without disturbing its 
alignment. 

The drilling process is usually carried 
on in three stages with three grades of 
powder. The principal object in view 
is economy in drilling time. When the 
hole is less than a thousandth-of-an-inch 
in diameter, the particles of powder are 
usually of the order of two ten-thousandths- 
of-an-inch in size. Under these conditions 
drilling is very slow and the needle re- 
quires attention about every five minutes. 

At the present time the drilling of a hole 
from 0.005 to 0.003 in. in diameter may 
take 12 to 15 hrs. and one operator can 
attend to six or more machines whereas 
drilling the finest dies from 0.001 to 
0.0004 in. will take from 90 to 130 hrs. 
and the operator can control only three or 
four machines. 


Polishing 


Polishing the hole is done with fine 
steel needles and diamond powder. The 
needle must, in order to reach all parts 
of the hole, be directed in at an angle 
to the die axis. With dies greater than 
two-thousandths-of-an-inch in diameter ma- 
chines of traditional design, with improved 
details, are used. 

Development work on polishing fine 
dies is still in progress. At the moment 
it is carried out on the type of machine 
used for the drilling operation. 

Close grading of the powder plays an 
important part in the degree of polish 
obtained. The time taken depends upon 
the smoothness of the drilling. 


Mounting 


The diamond is mounted in a metal case, 
a disc approximately one inch in diameter 
and a quarter to three-eights of an inch 
in thickness. Steel is the most suitable 
metal for drawing wires at elevated tem- 
peratures. 

It is secured into a hollow in the center 
of the disc, with a suitable metallic alloy. 
This must be capable of holding the dia- 
mond securely for long periods at tempera- 
tures as high as 700 deg. C. (1292 deg. 
F.) The die must be mounted with the 
hole placed centrally, and its axis at right 
angles to the plane of the case. 

A machine has been developed to in- 
crease the precision of mounting. The 
case is rested on a heat insulator and the 
diamond located by means of two tung- 
sten needles, one in the top and the other 
in the bottom of the hole. A pellet of 
brass alloy is placed on the diamond and 
it is heated until the latter is plastic. 
The heat is turned off and the alloy pressed 
until it fills the hollow in the case. It 
must surround the diamond perfectly since 
excessive temperature damages the polished 
surface. When cool, the entrance and exit 
of the case are opened out to form a 
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e Lunke-Rite—an extremely ef- 


fective exothermic, powdered 
compound for the control of pip- 
ing in steel ingots poured with or 
without, hot tops; and in steel 
castings. It increases ingot yield 
considerably. The additional heat 
created has a beneficial effect on 
quality of steel by reducing rate 
of cooling in center section of 
ingot. This fact is especially im- 
portant for large forging ingots; 
its tendency being to eliminate 
internal cracks.—Also used for 
fitting ladle stopper into nozzle; 
—as cover on steel in ladle where 
duplexing or reladling is prac- 
ticed;—as cover on hot metal 
being transported a distance from 
blast furnaces ;—etc. 


Rite-Melt Cleanser— put in 


furnace during charging or in 
ladle. 


Rite-Sulphur Reducer—put in 
ladle. 


Rite-Stool Protector—put on 
center of stool. 


Rite-Moldcote—ecan be easily 
sprayed and is economical to use. 


CONRAD WOLFF, DR.- Ing. 


Manufacturer—Owner of 
The Rite-Products Company 
Irvington, N. J. 
P. O. Box 448 .. . Newark, N. Jj. 


Additional Products: 
Rite-Tonerde 
Finest levigated alumina 
Green-Rouge Polish 
Levigated Chremic oxide 
Mild Polish 
Levigated tin oxide 


Sharp Polish 
Levigated cerium oxide 
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step UP production 
... Step down costs 











Roof raised and rotated ready for charging 


% This top charge type 10 ton Lectromelt furnace is speeding production 
of alloy steels through its simplicity of design which permits faster 
charging and greater capacity. Users of top charge Lectromelts are 
reporting increased tonnage per man hour, lower power consumption 
and savings in electrodes and refractories. They are built in standard 
sizes from 100 tons down to 250 pounds capacity. PITTSBURGH LECTRO- 
MELT FURNACE CORPORATION, PITTSBURGH, PENNSYLVANIA. 


——— MOORE ID 
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continuous contour with corresponding por- 
tions of the hole in the diamond. 

The size of the wire drawn through the 
die may be measured either with microme- 
ters, electrical resistance or by weighing a 
known length of wire and calculating its 
diameter from the density of the metal con- 


cerned. 


—B. P. Dudding, C. G. Eden and 
R. E. Leeds, Metal Industry, Vol. 61, 
Nov. 6, 1942, pages 290-293. 


Graphite in the Open-Hearth 
Condensed from “Steel” 


Mexican graphite with a grain size be- 
tween 34 in. and 30 mesh is used in the 
basic open-hearth furnace and is designed 
to supply carbon steadily throughout the 
heat. It is charged beneath the lime and 
steadily feeds carbon from around the edges 
of the lime with enough being retained 
to provide sufficient carbon to hold a 
good melting curve when the slag is be- 
ing shaped up during the working period. 

Particles over 34 in. will remain un- 
dissolved and float on the slag surface, 
gradually burning, while particles smaller 
than 30 mesh will dissolve too readily to 
provide a steady feeding of carbon through- 
out the heat. Maximum moisture content 
of 1 per cent is recommended. 


Additions to the Charge 


In calculating the amount to use in 
the charge, 1 lb. of graphite is allowed 
for replacing 15 lbs. of pig-iron. For 
example, instead of 30,000 Ibs. of pig-iron, 
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2000 Ibs. of graphite and 28,250 lbs. of 
scrap would be used to provide the re- 
quired amount of iron. This is based 
upon the silicon and manganese content 
of the replaced pig-iron as well as its 
carbon content. 

The graphite is placed upon the top 
of the loaded charging boxes containing 
limestone. Usually half the required quan- 
tity is charged through the center door 
and the remainder equally through No. 
2 and No. 4 doors of a 5-door furnace. 
It is safe to place the graphite directly 
on to the furnace bottom, as it is inert 
to basic reactions. 

Mexican graphite contains no sulphur 
or phosphorus. It aids reduction in phos- 
phorus by replacing high-phosphorus pig- 
iron. It lessens sulphur problems when 
used in place of coke. Its use results in 
non-foaming heats where these have been 
caused by more porous, light, reactive 
coke. 

Graphite has been used to supply car- 
bon where excessive amounts of iron ore 
or sinter are charged to obtain extra metal. 
It is charged by placing the bags on top 
of the loaded boxes of sinter. When these 
are overturned into the furnace, the graph- 
ite is sandwiched between the sinter 
and limestone. The carbon, being next to 
the ore, can help in the work of reduc- 
tion. 

Advantages in this application include 
resistance to rapid direct action with the 
iron oxide at elevated temperatures, al- 
lowing it to dissolve into the melting scrap 
and gradually enter into the reaction after 








Generally, less 

scrap and pig-iron are used, make-up 

metal being provided by extra sinter. 
Graphite can be added to pig iron in 


the pig-iron is added. 


reboiling a soft heat. It is also employed 
for recarburizing rimming steels in the 


ladle. 


As a Refractory and Coating 


Graphite is an ideal super-refractory in 
gredient under molten steel and slag, al 
though it has not been used extensively in 
refractory brick mixtures, or where direct 
flame impingement is involved. Virtually 
none of the graphite mixed with clay and 
broken brick is lost by solution in molten 
steel, although it does oxidize slowly in 
air at a red heat. 

A runner lined with a graphite mixture 
will always last more than 10 heats and 
as long as 30 heats on high-carbon steel. 
Ladle bottoms lined with graphite mixtures 
over the brick will outwear the sides 2 
to 3 times. A 70-ton ladle is the larg- 
est thus far lined in this way. 

Another important application for graph- 
ite is for coating ingot-molds and pre. 
paring them for easy stripping. Only 
pure graphite is used for this purpose. 
Both spray and dip coatings are employed 

A heavy graphite slurry is used on 
stools, especially where high-carbon and 
high-silicon steels are poured. A _ thik 
paste about 60 degrees Bé is made up and 
swabbed on to the surface of the stools 
before setting the molds. 


—R. J. Zemanek, Steel, Vol. 111, 
Nov. 16, 1942. nages 98-99 . 
Nov. 23, 1942, pages 86-87, 39. 


Hardenability Control at the Mill 


Condensed from an American 
Society for Metals Paper 


Hardenability control and correlation of 
hardenability with chemical composition 
have been popular topics for recent arti- 
cles. Usually the work has been done 
on a relatively small number of steels, 
either experimental melts or heats picked 
at random. ‘Therefore, a paper based on 
more than 600 electric furnace heats all 
made with the same deoxidation practice 
and general melting procedure is unusually 
welcome. 

The carbon was constant at 1.00 to 
1.03 per cent. The rest of the analysis 
varied as follows: 


Hardness Penetration 


Mn + Si + Cr + Ni in in. (1 in. rd.) 


0.70 — 0.80 0.120 — 0.140 
0.85 — 1.00 0.150 — 0.179 
1.05 -— 1.15 0.199 — 0.210 
1.15 --- 1.25 0.210 — 0.230 
1.25 --- 1.35 0.230 — 0.250 


Manganese additions to the heat were 
varied so that a definite sum of Mn + 
Si + Cr + Ni was obtained, depending 
on the required hardenability range; there- 
by, the variable residuals were compensated 
for. McQuaid-Ehn grain size was coarse, 
but fracture grain size as quenched from 
1430 deg. F. was uniform and averaged 
No. 7. 


For the hardenability test, 1 in. fd. 
samples were normalized from 1600 deg. 
F., then brine quenched from 1430 deg. 
F. The hardness penetration was meas 
ured on an etched transverse section. 
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This Refractory Has 
Almost Zero Absorption! 


If you have a process in which a refractory of very 
low porosity might be valuable, you'll probably be 
interested in Corhart* Electrocast. 


Corhart Electrocast Refractories are ultra high-duty 
products made by melting refractory oxides in elec- 
tric furnaces, then pouring into molds. After many 
years of almost exclusive use in the glass industry, 
Corhart refractories are now being rapidly adopted 
by several other industries. Here are the reasons: 


HIGH FUSION POINT 


(Cone 37, without any appreciable range 
of softening below that point.) 


LOW POROSITY 


(Porosity less than 0.5%—absorption prac- 
tically zero. ) 


EXTREME HARDNESS 


(8, Mineralogist’s Scale. Harder than glass. 
Ideally resistant to abrasion.) 


HIGH SPECIFIC GRAVITY 


(due to composition and structure. ) 


FEBRUARY, 1943 














If you are looking for a better refractory we'd like 
to give you the facts about Electrocast. Perhaps it 


Write 


us. No obligation and no high-pressure follow-up. 


is the product you have been searching for. 


Address: Corhart Refractories Co., Incorporated, 


16th & Lee Streets, Louisville, Kentucky. 





ENDURANCE 


CORHART 
ELECTROCAST 


REFRACTORIES 


*Not a product, but a trade-mark 
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Standard Jominy tests were of little bene- 
fit because of the shallow hardening char- 
acteristics and because the normal experi- 
mental error was too great a proportion of 
the depth of hardness. The L-bar Jominy 
samples invariably cracked on quenching 

There was a definite correlation between 
Mn + Si + Cr Ni and the hardena 
bility as indicated above. Results on heats 
to which phosphorus was added showed 
that phosphorus was a potent hardening 
agent but that its effect in the regular 
heats was slight since it ranged only from 
0.010 to 0.020 per cent 

The spread of analysis and average con 
tent of each element for each hardenabil 
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ity depth were determined. Also frequency 
charts were made showing the content of 
each element for each hardenability group. 
There was a general trend of increase in 
chemical content with increase in hardena- 
bility. Good correlations were obtained 
for silicon and chromium, while the cor- 
relations for manganese and nickel were 
somewhat masked by a shift in the melting 
range of these elements. 

An attempt was made to develop fac- 
tors for each element to draw the points 
closer to an average. In spite of elaborate 
computations, the results were most er- 
ratic and it was decided the determination 
of such factors was unsatisfactory. 
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Hardenability was plotted versus the 
ideal critical diameter as computed by 
Grossman’s method. This plot showed 
about the same spread of points as did 
the graph for Mn + Si + Cr + Ni 
versus hardenability. Both curves have 
two slopes but the break occurs at 0.240 
for Grossman’s method and 0.190 for 
the other. It was concluded that the 
original method of simply adding Mn + 
Si + Cr + Ni was the most practical. 

—G. R. Barrow and G. Soler, 
A.S.M. Preprint No. 13, 1942 


Rolling Seamless Tubes 


Condensed from “Transactions,” 
American Society of Mechanical Engineer 


The Foren mill for producing seamless 
tubes is, unlike the various types of plug 
mills now used for the manufacture of 
seamless tubes, based on the idea of rolling 
a pierced billet over a solid bar on th 
inside, and through a series of successiv 
passes through roll stands, which are so 
arranged around the solid bar that each 
pair of rolls covers only a definite ang): 
of the circumference, about 50 deg. 
The mill designed and in opération u: 
roll stands based on a certain cont 
plated reduction per pass resulting in a 
considerable elongation of the pierced billet 
as well as reduction in diameter. Thx 
roll speed for each set of rolls m 
therefore, correspond to the revolutions { 

a given tube diameter. 

Consequently the motor speed of each set 
is determined bv each different tube dia: 
ter and wall thickness. This means that 
each set must be independently driven 

The hollow billet is engaged by the roils 
at as many angles as possible, in order to 
cover the entire circumference. The billet 
having gone through 4 passes (or 8 sets 
of rolls) is reduced in diameter as well 
as in wall thickness and is irregular in 
cross section. The next (ninth) set of 
rolls has grooves so designed as to restore 
its circular cross section. 
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These 9 rolls constitute 1 rolling cycle 
and if more rolls are provided every ninth 
set again restores circular section, and 
further roll sets are used for freeing the 
billet from the mandrel bar, and at the 
same time, of sizing the diameter (the 
wall thickness having been fixed by the 
previous passes.) 


During the experimental stages it was 
found that an improvement in the finished 
product was obtained by increased reduc- 
tions per roll stand and in increased pro- 
duction (besides a better product) chiefly 
through conservation of the heat in the 
pierced billet. The number of roll stands 
was, therefore, reduced to 13 sets. 

The total operating force required on 
the rolling unit from the billet-heating 
furnace to delivery on the cooling bed 
consists of 12 men. In addition, there is 
1 man in charge of the lubricating system 
and 1 for general maintenance. The whole 
rolling unit is so laid out that all of its 
operations come within the requirements 
of straight-line production without any 
backtracking. A detailed description of 
layout and performance is given. 


—E. W. Wrage, Trans. Am, Soc. Mech. 
Engrs., Vol. 64, Nov. 1942, pages 745-751. 


METALS AND ALLOYS 





eae 


ee 














BLOOM SHEAR 16° x 16 2,250,000 LBS. PRESSUR 


a 
‘ 
ss 








oo ROP 7? See 


ENGINEERS CONTRACTORS 


HYDRAULIC PRESSES - ROLLING MILLS 
PUMPS - ACCUMULATORS 


370 LEXINGTON AVENUE NEW YORK . BRR 


FEBRUARY, 1943 











Aluminum and Magnesium Castings ¢ Molding, Core-Making, Gating 


and Risering, etc. * Foundty Burnaces, Refractories, Ovens, Molds, 





CONTENTS 


Non-ferrous Centrifugal Castings —————__——_______ 


COPCDINEDTE etree 5 Sa lle Pe 





Strength vs. Composition of Cast Iron —————_—— 





Sound 85-5-5-5 Castings ———_———_— LD 


Aircraft Castings ————— z.. - 








Saving Fuel —_——_—_— ae 


366 





Non-ferrous Centrifugal Castings 


Condensed from “Metal Indusiry’ 


Except in cases where centrifugal casting 
is the only type which will meet the re. 
quirements, its main object is to make an 
article at a lower cost than in a sand mold. 

The process requires a rapidly revolving 
mold and a cover with a hole in it. The 
hole, through which the metal is poured, 
must be smaller than the inside diameter 
of the article or the metal will flush back 
out. 

The first requirement of an article to 
be cast centrifugally is a straight bore 
completely through the center. The casting 
must be made to the smallest bore of the 
article. If the hole is not central, the 
entire machine will be out of balance 
and unless it is unusually heavy, danger- 
ous vibration will result. 


Some of the Advantages 


The second requirement from the stand- 
point of cost is that a permanent mold 
be used and the casting be of such shape 
that it can be withdrawn. Advantages of 
centrifugal casting are: 

1. Progressive solidification from the 
outside of the mold, with molten metal al.- 
ways available and under pressure. This 
makes a casting of 0.6 per cent greater 
density than that of a perfect sand mold. 
When the wall thickness of the casting 
gets too great in relation to the length 
of the casting, solidification will proceed 
from two directions at once, resulting in 
spongy or porous metal around the bore. 
Pouring the last metal more slowly, or 
throwing powdered charcoal into the bore 
as the pour is completed, improves. this 
condition. 

2. The cleansing or purifying action in 
the mold. If the mold is hot cnough 
and the pouring sufficiently fast, both dirt 
and gas will work through to the bore. 
A clean bore and turn indicates that the 
moiten metal between is free from defects. 

3. The fact that the bore and peti- 
phery are concentric. This means that less 
stock need be allowed on the castings 
because there is no core which may shift 
off center. 

4, Large increase in yield. ‘This is due 
to the fact that there are no gates, sprues, 
or risers which saves remelting cost and 
keeps the foundry free from an accumula- 
tion of special mixes. The cleaning room 
also shows a big saving. 

The taper in the bore of a vertically 
cast piece depends on the relationship of 
the centrifugal force and the force of grav- 
ity. Experience shows that the speed must 
be increased so that the centrifugal force 
is about one hundred times the ordinary 
gravity pull. Speed curves may be plot: 
ted for any size bore. These are used only 
for thin wall castings; with thick walls 
lower speeds must be used for safety. 

The forces on the outside of the 
increase with size, so the design must 
be strong enough to withstand the com 
templated speeds and guards should be i 
stalled. 

The taper in the bore is also effected 
by the position of the shaft of the casting 
machine. A horizontal position will form 
a perfect cylinder. Tipping the 
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DETROIT ELECTRIC FURNACES 





keep ‘em rocking with P. 3, SULLIMANITe 


Detroit Electric furnaces which are lined with P. B. SILLIMANITE Brick and Special 
Shapes are setting new records for long life, efficient operation, lower refractory costs 
per ton of metal produced. Lining life may be extended by maintaining with P. B. SILLI- 
MANITE No. 114 Dry Patch and P. B. SILLIMANITE Air-Setting Cement. 


P. B. SILLIMANITE linings are endorsed by The Detroit Electric Fur- 
nace Division—The Kuhlman Electric Co. and are made to their specifica- 
tions. Linings for furnaces with Conical Shells are fitted to a gauge, as- 
sembled and match marked before shipment. Consequently, P. B. SILLI- 
MANITE linings may be installed with a minimum delay. 


P. B. SILLIMANITE linings are especially recommended in Detroit 
Electric Furnaces in which these metals are melted: 


COPPER and HIGH COPPER ALLOYS © ALLOY IRON « STEEL a RZ 
SEMI-STEEL ¢ CUPRO NICKEL * NICKEL and MONEL METAL "METALLURGICAL INDUSTRIES 
ALLOY STEEL | 







* * 


Your copy of Bulletin #311 is 
ready. omplete data on P. B. 
SILLIMANITE for the Metal- 
lurgical Industries, 






MANUFACTURERS OF REFRACTORIES CINCINNATI OHIO «© USA. 


FEBRUARY, 1943 
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vertical increases the bore. In the hori- 
zontal position it is difficult to introduce 
the metal fast enough and almost im- 
possible to distribute it correctly over the 
mold surface. The best angle can be 
determined only by experience. The metal 
should be introduced as rapidly as _pos- 
sible, and be directed against the cen- 
ter of the bottom where the rotational 
movement is least. 

When the metal gets up the same speed 
of rotation as the mold, it will rise with 
an even rush, carrying the dirt and dross 
and leaving it in the upper part of the 
bore and against the cover. As the angle 
of the shaft is decreased, the dirt and 
dross spread down the bore. The best 
operating angle is reached when the bore 
shows an even distribution of impurities 
over its entire length. 


Facts about Spouts 

If the length of the casting exceeds four 
times the finished bore size, the funnel 
spout used for the shorter castings must 
be changed to a bent one, so that the 
metal will continue to strike the bottom 
of the mold. When the point is reached 
where this is no longer possible, the dirt 
will accumulate at the bottom. 

The discharge ends of spouts must be 
perfectly smooth A small lip or ob- 
stacle deflects part of the stream of metal 


and causes poor outside finish. Special 
spouts have been designed for long cast- 
ings in a horizontal position. In manu- 


facturing centrifugally cast iron pipe, re- 
tracting spouts are used. They reach to the 


far end of the mold and are withdrawn 
as the metal is deposited. 

In making bore diameters of 4 in. 
and longer, pouring should begin with 
the machine at rest. This is because 
pouring cannot be done fast enough to 
prevent the first layers from chilling, and 
forming a laminated structure on the sur- 
face. 

The machine should be started when 
there is sufficient metal in the mold to 
cover the surface with a layer thick enough 
not to chill between revolutions. Too 
much causes the metal to roll around 
like a ball, start up and fall back again. 
This causes oxidation and makes the in- 
side of the casting dirty Only experi- 
ence can determine the exact time. 


Permanent and Other Molds 

Real saving in cost is obtained through 
the use of permanent molds. The cheap- 
est material for them is graphite purchased 
in the form of electrodes for electric fur- 
naces. It is easy to machine and can be 
bored to any shape. Graphite molds are 
the only ones which can be used with 
such metals as 80-10-10 or those con- 
taining high amounts of phosphorous, as 
these alloys burn into iron and steel molds. 

The metal lies more quietly against 
graphite Also, as the graphite has a 
low coefficient of expansion, the size of 
the casting does not vary much with 
changes in temperature of the mold, and 
the shape does not distort with heat shocks. 

One disadvantage of graphite molds is 
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that their softness results in rapid wearing 
of the walls of the mold. Care in re- 
moving castings prolongs the life of the 
mold. Another is the high heat conductiv- 
ity of graphite. Blowing powdered benton- 
ite in axially, and letting the centrifugal 
force distribute it on the side walls, par- 
tially offsets both these difficulties. It 
forms a thin insulating layer and fills in 
imperfections in the mold. Too much 
powder will work into the metal and 
cause lapping. 

A draft or taper is used in all permanent 
molds to facilitate removal of the castings 
This can be varied with the length and 
diameter of the castings. 

A semi-permanent mold, made with a 
pattern, from which two or more casting 
can be obtained, is desirable when ther 
are not enough pieces to justify a perman 
ent mold. As high as four pieces have 
been made by using fire clay in place of 
sand. 

Sand is ideal because of its insulating 
properties. Baked core sand molds mak 
good castings but increased costs result 
from the difficulty of removing the casting 
and sand, the time used in slower solid 
fications and the necessity of cleaning t! 
casting. 

The J. I. Case Co., Racine, Wis., 
patented a centrifugal casting machine 
making cast iron liners for tractor 
gines. Green sand is used and each m 
is formed in the casting machine by 
mandrel introduced through the hole in 
the cover. 






Type 20 Heroult Furnace produc- 
ing stainless steel. An all-welded, 
floor-mounted unit embodying all 
latest improvements. 


ARTICULARLY designed and equipped for high- 
quality melting and refining of ferrous materials by 
either basic or acid process—including alloy, tool and forging 
steels, iron and steel castings. Any capacity from ¥; ton to 
100 tons; removable roof, chute, machine or hand charginé. 


AMERICAN BRIDGE COMPANY 


General Offices: Pittsburgh, Pa. 
Offices in the larger cities 
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SMILING AFTER HIS BAPTISM 
IN SO2, TORRID SAYS: 





MAGNESIUM HEAT- 
TREATING FURNACES ARE 
KIGHT UP OUR ALLEY/ 









V HAT a thrill the Despatch mag- 
nesium furnace can give to an 
old devil like me! 

I’ve been in lots of furnaces but 
there’s nothing like this. Here's 
what happens: 

A great big fan picks me up from 
the heater chamber . . . shoots 
me down roomy heat ducts and out 
into the work chamber through 
adjustable ports. 

I seatter over every part of the 
work chamber and the temperature’s 
the same everywhere, That's what 
I call real uniformity. 

The air velocity is so strong that 
I'm everywhere at once, hitting every 
spot in the load with an even blast 
of heat. 

I'm doused in SO, - - soaked in it 
for the duration like every magne- 
sium casting in the load. 

None of the stuff seeps out because 
the Despatch furnace is sealed tight. 
The whole gang in the foundry are 
plenty happy over this, too. They’ve 
thrown their gas masks away, 

And on being discharged with the 
load I notice the typically efficient 
Despatch loading system, A _ new 
charge goes in, while our load goes 
off to cool down. 

No confusion ... no fuss, but 
with snappy action. 

Torrid 
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—Prompt deliveries are being 
made on well-rated orders. 
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In centrifugal casting without a center 
core, the size of the bore is determined 
by the amount put in. For small cast- 
ings, volumetric measurements are the 
easiest. When a heat is broken up into 
two or three castings the best way to get 
the amount is by weight. There is least 
metal lost when the heat is made of the 
proper weight and the entire heat poured 
in at once. 


Because of loss of heat in pouring, the 
furnace temperature must be 50 to 80 
deg. hotter than for sand-casting. Oxide 
showing in the bore proves that excessive 
temperatures are being reached. 


A larger heat than the machine can take 
should not be made up, as holding the 
metal in the furnace results in metal loss 
and a varying analysis. 


—Harold B. Zuehlke, Metal Industry, Vol. 
61, Nov. 27, 1942, pages 338-341. 


Corebinders 
Condensed from “Foundry Trade Journal” 


The article includes a survey of ma- 
terials used: Core-powders, rosin and pitch, 
oils, paste binders, and core creams. It is 
suggested that economy can be achieved by 
substituting natural bonded sand for oil 
sand, by using lower proportions of core. 
binder than in normal practice, by more 
extensive use of permanent or semi-per- 
manent cores. 


Three Groups of Materials 

The individual materials in general use 
can be classified broadly into 3 groups: 
solids, viscous liquids, and oils of various 
types. The principal solid binders include 
various types of dextrine and soluble starch. 
Dextrine as a binder is very susceptible to 
small changes in moisture content of the 
sand, A different class of soluble starch, 
better known as a core-powder, has come 
into prominence during the last 5 to 7 yrs. 


Neither dextrine nor starch imparts true 
moisture resistance to the dried core. In 
general practice something like 2 per cent 
by weight of dextrine or starch is usual, 
while the addition to this mixture of 0.5 
per cent by weight of linseed oil will give 
excellent dry strength, using a clean silica 
sand. Rosin and pitch are very similar in 
their characteristics as corebinders. They 
impart only slight green strength with fair 
dry strength but have excellent moisture 
resisting properties. Lime-treated rosin in 
finely powdered form, which does not ad- 
here to form a solid mass on standing, is 
used in America for direct mixing in sand, 
and is now also available in England. The 
most commonly used American type of 
wood resin is produced from shavings and 
pin roots by distillation. 


Sulphite Lye As A Binder 

Powdered wood extract (sulphite lye), 
as well as the concentrated liquid form, 
is available for use as a corebinder. The 
concentrated “‘lye’’ is used mainly for the 
improvement of molding sands, and con- 
tains from 6 to 17 per cent mineral ash. 
Its low baking temperature and cheapness 
are obvious reasons for its extended use 
as a corebinder. 


The paste or semi-solid class of core 


compound consists principally of emulsified 
mixtures of dextrine, oil and water, some- 


times with the addition of molasses or 
glucose. 

The cream type of binder is an interme- 
diate stage between pastes and thin oils. 
They consist of emulsions of oil, water and 
dextrine, flour, molasses or bentonite in 
varying proportions. The creams mix more 
readily with sand than the paste binders, 
and in general give higher dry strength 
with lower green strength. 

Naturally bonded sand, baking practice, 
use of recovered core sand, dry-strength 
and gas content, storage of dried cores, etc. 
are also discussed. 

—A. Tipper, Foundry Trade J., Vol. 68, Sept. 


“_—™ pages 27-31; Sept. 24, 1942, pages 
/i- . 


Strength vs. Composition of 
Cast Iron 


Condensed from “Die Giesserei’’ 


In ordinary cast iron the most important 
constituents in their effect on properties are 
carbon and silicon. For many years the 
sum of carbon + silicon has been studied 
as the basis for a criterion of the me- 
chanical properties of cast iron, but with 
generally fruitless results. 


Although the line of demarcation b« 
tween white and gray solidification seems 
to depend on carbon and silicon, discrep. 
ancies arise through differences in melting 
practice and other factors. Osann's rule 
that the 2 parts of silicon can replace 
part of carbon works in some cases, but 
in others leads to absurdities, since equal 
Strengths are postulated for eutectic nd 
pearlitic structures containing the same sum 
of carbon -++- 4 silicon. 

A potentially highly useful (and strange- 
ly neglected) formula is that developed by 
Heyn in 1910 and later corrected by 
Hanemann and Schrader. This states that 
the “degree of saturation” (S.)-% car- 
bon/(4.25 — %Si/3.2). Diagrammatic 
and tabular analysis of this shows that 
0.1 per cent Si changes the tensile strength 
by 2.25 per cent, and 0.1 per cent C by 
8.67 per cent. 


Thus it follows that as far as influence 
on tensile strength is concerned, one part 
of carbon is equivalent to 3.8 parts of 
silicon. However the method of calculating 
the saturation is somewhat complicated. 


Piwowarsky has developed and used a 
simple formula, C +- 14 Si, as a guide to 
the strength-equivalents of carbon and sili- 
con. In order to find the relationship be- 
tween Piwowarsky’s C -+- 1% Si and the 
S. value described above, the author has 
calculated all these values and their rela- 
tionships for common cast irons having 
silicon contents of 0.6 to 3.4 per cent, and 
carbon contents of 2.6 to 3.6 per cent, and 
shows that the discrepancies are very low. 


From the discrepancies and practical ob- 
servations the author has sought an even 
better rule than Piwowarsky’s, and now 
suggests the sum of carbon -+ 0.3 silicon 
as a refinement of the earlier formula. 
A slight additional advantage for the au 
thor’s rule is that it is easier to multiply 
by 0.3 than to divide by 3, particularly m 
one’s head. 

Actually, both C + 4 Si and C + 03 
Si fulfill the practical requirements more 
conveniently than does the S. value. As 
far as their influence on tensile strength 
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More Economical. Because Supermix Developer and 
Fixer will process from 50 to 70 percent more films, 
they are less expensive to use than conventional 
powders. And now, with Supermix Refresher, they 
are still more economical. 


Insure Best Possible End Results. Supermix is unex- 
celled for bringing out all the contrast, density and 
detail which radiographic procedure makes possible. 


Simple and Easy to Mix. You simply pour these 
concentrates directly into the tanks and add water 


—saving valuable time and avoiding the bother of 
separate mixings. 


Faster Developing and Fixing. Three minute de- 
veloping, and 1 minute clearing time. Or to con- 
serve tube life, simply reduce exposures approx- 
imately 25 percent and develop from 5 to 6 minutes. 


60 








Constant Developing Time. By periodically revital- 

izing the developer with Refresher, you can main- | 
tain the initial developing time throughout—no | 
ascending curve to eat into valuable working hours 

—and the solution is considerably longer lived. 


Order a trial set of Supermix chemicals today and | 


let them prove themselves in your darkroom. Ad- 
dress Dept. N22. 


DEVELOPER REFRESHER FIXER 

To make 1 gal. $1.00 $1.15 $1.00 | 
To make 3 gals. 2.75 2.70 | 
To make 5 gals. 4.50 5.25 4.25 | 
F, o. b. U. S. Branch Offices : 

GENERAL @ ELECTRIC 


X-RAY CORPORATION 


2012 JACKSON BLVD. CHICAGO, ILL., U. S. A, 


fodays Bosp Buy ble S. Mar: Sons 
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is concerned, 3 parts of silicon are rough- 
ly equivalent to 1 part ‘of carbon. 

For those who favor the saturation value 
method, the author has also developed an 
easy-to-remember formula that gives re- 
sults almost identical (max. discrepancy — 
2.2 per cent) with the usual S. formula. 
The “simplified’’ version is S. = [(C + 
V4 Si)4}] — 0.04. 


—August Gimmy, Giesserei, Vol. 29, June 26, 
1942, pages 226-230 (abstracted in Engineers’ 
Digest, ol. 3, Oct. 1942, pages 343-346.) 


Sound 85-5-5-5 Castings 


Condensed from "Metallurgia’”’ 


One of the most useful alloys for gen- 
eral non-ferrous casting purposes is a cop- 
per alloy composed of approximately 85 
per cent Cu and 5 per cent each of tin, 
zinc and lead, known as 85-5-5-5. Hav- 
ing a reasonable degree of strength and 
satisfactory corrosion-resisting properties, 
it is widely used in the production of 
pressure castings, frequently for bearings, 
and less often in general engineering ap- 
plications at temperatures under 230 deg. 
C. (446 deg. F.) It has a relatively low 
cost. 

The A.S.T.M. designation B. 62-41 is 
representative of alloys produced in Eng- 
land as well as the United States and Can- 
ada. The minimum tensile strength speci- 
fied is 30,000 Ibs. per sq. in. but good 
foundry practice usually provides an av- 
erage of 33,000 Ibs. per sq. in. With- 
in the range of composition allowed, there 
may be a wide range of tensile properties, 


depending upon the relative proportions of 
zinc and tin present. 

When properly cast, 85-5-5-5 should be 
sound and free from internal porosity. An 
examination of rejected castings was made 
and a comparison of ‘“‘good’” and “bad” 
ones shows the influence of each element 
present on the casting properties. 


Effect of Tin 

In both cases deficiency of tin was 
found. In “good” casting it was greater, 
the per cent shown being 3.10 in the 
“good” and 3.80 in the “bad.” The min- 
imum specification is 4.00 with 5.00 per 
cent desired. 

Phosphorus, which increases the fluidity 
of the metal, should be kept within the 
specified maximum, 0.05 per cent. Any 
increase lengthens the solidification range, 
increasing the tendency to unsoundness, and 
hardening the metal. It may also promote 
the formation of rough surfaces. 

Up to 1.00 per cent the presence of 
nickel is beneficial. Larger amounts break 
up the cored structure and render the alloy 
sluggish in pouring. They also raise the 
initial freezing point and change the color 
of the material. 

Aluminum, in the form of oxide, has 
a detrimental effect on casting qualities. 
In solution its harmful qualities are more 
difficult to establish. It may render cast- 
ings unsound as it affects the crystallization 
characteristics and it is believed to be the 
major cause of tin sweat. 

Sulphur does not appear to affect the 
casting qualities or physical properties pro- 





HOW THE WROUGHT BRASS 
INDUSTRY CONSERVES METAL 


No industry melting 
commensurate tonnage* 
of vital metal can quite 
match the brass mills for 
conservation and low melt- 
ing losses. The savings 
of metal total millions of 
pounds; clearly the meth- 
od they use is worth 
noting: 


Virtually all the brass 
mills in North America 
use the Ajax-Wyatt induction melting 
furnace, for it has the lowest metal 
losses in the field — less than 1% — 
with superior temperature control and 
as economy of operation 
on high production schedules such as 
we have today. 





Do you have your copy of “AJAX- 
METELECTRIC PROGRESS” — the 
magazine of induction melting, elec- 
tric heat treating, non-ferrous ingot 
and alloys? Write to: AJAX ELE(C- 
TRIC FURNACE CORP., 1108 Frank- 
ford Avenue, Philadelphia, Pa. 


*HUNDREDS OF MILLIONS OF POUNDS ANNUALLY 





ASSOCIATE MAE METAL COMPANTT, Moo-Forrevs Inge! Motel for Foundry Use 
AJAL RECIROTHEREAC CORPORATION, Ajax-Marthrup induction Furnaces lor Mehing, Moat-Treating 
COMPANIES:  asax mactme COMPANT, IK, Electric Selt Beth Furneces 
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vided there is no tendency to promote the 
formation of sulphide inclusions. 


Silicon is Harmful 

Silicon appears to be harmful even when 
present in small proportions due to the 
more ready formation of dross by the in- 
teraction between compounds of lead and 
silicon. In the “bad” material silicon 
probably exists in an insoluble form such 
as an oxide, very non-uniformly distributed. 

Macrosections of “good” and “bad” cast- 
ings show finer structure in the former 
and there is evidence that the larger grain 
size in the “bad” is partly due to a higher 
casting temperature. 

Microsections, prepared where cracks or 
defects had been noted, show that in the 
“good” casting the lead is uniformly dis- 
tributed and there is little evidence of in- 
ternal porosity or blowholes. 

The microstructure of a discolored frac- 
ture, usually associated with poor castings, 
shows lead segregation. This is associated 
with porosity, probably caused by either 
shrinkage or gassing during solidification 
It also contains copper oxide and silica. 
The section is porous with numerous in- 
ternal cracks. 

The remedy for such fractures seems to 
lie in a more complete deoxidation of the 
melt and in the prevention of lead segreg;- 
tion locally in the casting. Strict contro! 
of casting temperature is necessary. 


—William F. Chubb, Metallurgica, 
Vol. 26, Nov. 1942, pages 7-9. 


Aircraft Castings 
Condensed from “Foundry Trade Journc!” 


Various materials are used in conncc- 
tion with the manufacture of the pat- 
tern and dies. Cast iron is frequently 
resorted to for coreboxes. Other ma- 
terials reported to be in common use were 
plaster of Paris, stone, a lead-tin alloy, 
and dental wax. Gating and venting sys- 
tems, reproduction from master patterns, 
chills and core carriers, foundry control 
laboratory etc. are discussed. 

The author's laboratory is equipped with 
two X-ray units. The larger of the two 
units — a 200 K.V. set — is used for all 
classes of materials, including aluminum, 
aluminum alloys, aluminum bronze, phos- 
phor bronze, silicon bronze, and certain 
thicknesses of steel and cast iron. They 
regard this method of examination of cast- 
ings, with the consequent elimination of 
trouble at a later stage in the machine 
shops, as a sound economic proposition. 


Use of the Spectrograph 


Spectrographic analysis is firmly estab- 
lished. A great number of samples are 
analyzed for magnesium, with the appafa- 
tus, in addition to a full analysis of 
percentage of the samples. Further de- 
velopments are under way on the use of 
the spectrograph in connection with the 
foundry problem, and the conservation of 
light alloys which will more than just 
the foresight of the company in adopting 
this method of analysis. ‘ 

An August-Simpson miniature sand mix- 
er, which is an exact replica of the > 
ton per hr. mixers, serves to give the 1a 
boratory samples of mixed sand on which . 
to carry out tests. Pressure testing 
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TESTING 


gives extra protection 


for extra production 





Model Q-7 Scott 
Tester, Heavy 
duty wire tester 
with capacity of 
2,000 Ibs, 





in today’s all-out drive for maximum production, 
an adequate testing routine is especially valuable. 
It gives extra protection through critical examina- 
tion of raw material purchases. It gives extra pro- 
tection through checks for quality of each major 
production step. It gives extra protection through 
) facilitating acceptance by customers’ inspectors. 


The 60 models of *Scott Testers offer numerous 
advantages and are the accepted standard. Capaci- 
: ties for finest filament wires to 2,000 Ibs. tensile. 
Bulletins promptly sent upon request. 


SCOTT 
TESTERS 


*REGISTERED TRADEMARK 


HENRY L. SCOTT CO. 


65 Blackstone St. 





Providence, R. |. 


Standard of the Werld 
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Everyone interested in the inspection of metals for 
defects by the use of Radiography should have a copy 
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metals industry by our research and technical staff, it 
is a reliable textbook on the fundamentals and operating 
technique of modern Industrial Radiograph of metals 
with radium. For your free copy, simply fill out and 
mail the coupon below. 


Canadian Radium & Uranium Corporation, 


630 Fifth Avenue, Rockefeller Center, New York 


Please send me complimentary copy of your manual on 
“Industrial Radiography with Radium.” 





Business Address 











| 

Name <td 
| 

| 

l 

he 























means of immersing the casting in hot 
water and applying air pressure inside 
the area to be tested is frequently used, 
and affords a rapid check against porous 
areas. 

Experience has shown that the reject haz- 
ards due to porosity and cracking are high- 
est in die-castings, and for this reason all 
die-castings are passed through a most 
searching inspection by chalk testing im- 
mediately after the runners and risers have 
been sawn off, but before any other fet- 
tling operations are carried out. 


Testing for Porosity 

The casting to be tested is first of all 
soaked in a tank of hot penetrating oil, 
and afterwards covered with French chalk. 


The oil having first penetrated into any 
crack or flow in the casting, then oozes 
back into the chalk, leaving a very clear 
indication of the presence of a fault. 
Coremaking, coredressing, molding, sand 
preparations, melting pructice heat treat- 
ment, aluminum die-castings etc., are also 
discussed and illustrated with a number 
of photographs. Rolls-Royce have adopted 
a policy of producing as many aluminum 
castings as possible as die-castings. Some 
of the castings produced involve the use 
of sand cores to form internal passages, 
although the foundry die designers en- 
deavor to modify designs to eliminate the 
use of sand or multi-piece cores as far 
as possible. The metal is poured into the 





One crucible furnace or a dozen represents a 


small investment when you consider the rate of 


production made possible through the use of 


crucibles for melting non-ferrous alloys. 


Gas, 


oil or coke may be used as fuel. The crucibles 


are lifted out with tongs, and without 
ferring the metal 

flasks are poured off 
direct. The metal 
can't chill. Time re 
quired for melting is 


about half an hour. 


any other container, 


trans- 


the 


FAST --: FLEXIBLE 


Another advantage beyond this speed is flexi- 


bility: the alloy may be changed whenever de- 


sired . .. there is no absorbed metal in the 


crucible to contaminate the next melt. 








90 WEST STREET, NEW YORE. N. Y. 
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Before You Decide on W 


Melting Equipment, Consult a Crucible Furnace Manufacturer, or Write to Us 





CRUCIBLE MANUFACTURERS ASSOCIATION 








die at a temperature of 710 to 720 deg. 
C. (1310 to 1328 deg. F.) 

—Foundry Trade J., Vol. 68, 1942, Sept. 

3, pages 3-8; Sept. 17, pages 49-54; Oct. 

1, pages 89-94; Oct. 15, pages 141-144; 

Oct. 29, pages 187-190, 


Saving Fuel 
Condensed from “Foundry Trade Journal” 


This is a paper read before the London 
Branch of the Institute of British Foun- 
drymen on Oct. 24. Rowe (F. W. Rowe 
“Modern Problems and Developments in 
Engineering Bronze Founding,” Proc. 
Inst. Brit. Foundrymen, 1924-25, Vol. 18 
p. 456) has published the data and Cas- 
sidy and Logan (C. L. Cassidy, “Non-Fer- 
rous Castings” Foundry Tr. J. 1936, p. 
231 and “Crucible Furnaces” Foundry Tr. 
J. 1932, p. 319, by A. Logan) have also 
commentated upon the fuel requirements of 
furnaces used in the brass foundry. Logan 
points out that in the case of the natural- 
draft pit fire, the coke to metal ratio 
is poor. 

Taking an overall efficiency the fuel 
required to melt a ton of gunmetal would 
be %4 ton. With the forced-draft type of 
furnace the fuel ratio is 1:44 and even 
in some cases 1:5. 

In the oil-fired crucible furnace, it takes 
approximately 28 gals. of oil to raise a 
ton of gunmetal to the correct pouring 
temperature. In the case of non-crucible 
furnaces the oil consumption is less, and 
can be taken as 22 gals. per ton of gun 
metal melted. 

In the more common brass-foundry melt 
ing operations, particularly as regards coke 
it is essential to have plenty of air avai! 
able for combustion. 

Since the cupola is still the most com 
monly used melting unit for the produc 
tion of gray iron castings and accounts 
for over 90 per cent of all iron casting: 
produced, it is very important that atten- 
tion should be given to fuel conservation 
in this type of furnace. Unlike most 
furnaces the weight of coke in the cupola 
bed does not give a correct idea of its 
efficiency. The height of the bed above 
the tuyeres is the important factor. Hard 
cupola coke usually has a density of 25 
to 30 Ibs. per cu. ft. 

The actual height of the coke bed in 
any cupola will depend on the type of 
metal being melted. For ordinary phos- 
phoric cast iron without steel scrap in the 
charge, it will vary between 24 and 30 
in. above the center line of the tuyeres, 
but for high steel scrap charges and high 
duty cast irons in general, it must be in- 
creased to 36 or 48 in., particularly where 
it is essential that the first metal to be 
tapped shall be at a high temperature. 

Electric power consumed for lighting 
purposes is a large item in these days. 
It might be possible to save some electric 
power if occasional attention were given 
to the fitting or cleaning of reflectors. 
Very few foundries pay attention to this 
point, and allow lamps and reflectors to 
become covered with dust and grime 50 
that a 500-watt bulb gives the light of a 
400-watt. 

—Frank Hudson and A. E. er 


Smith, Foundry Trade J., Vol. 
* Nov. 5, 4942, pages 209-214. 
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LITHCS.. 


can step up your production | 
now - when its needed 


@ SCALE FREE DECARB FREE 
HARDENING AT ALL. TIME 


@ ALL STEELS CAN BE 
HEATED SIMULTANEOUSLY 


SPHERE ADJUST MEN 


PHERI 


@ VERY LOW OPERATING 
AND MAINTENANCE COST! 


Che aititagubore dees the entire ich 


A MIRACLE OF CHEMISTRY 
BASED ON SOUND ENGINEERING 
PRINCIPLES AND CHEMISTRY 


Clean bright hardening —a 
prerequisite in modern heat- 
treating—is assured to industry 
today because of the ingenious 
engineering embodied in the 
LITHCO Atmosphere Furnace. 


Through the medium of a 
chemically-inert atmosphere, 


FEBRUARY, 


contaminating influences such 
as oxygen, water vapor and car- 
bon dioxide are nullified in the 
furnace at the work. This nulli- 
fier—a special LITHCO com- 
pound in cartridge form—per- 
mits steels of any carbon analysis 
to be heated simultaneously with 
only one atmosphere. 


The exceptionally high qual- 
ity and perfect uniformity of 
work heat-treated through the 
LITHCO process, are account- 
able in part for the innumerable 


installa- 
Of equal importance is 
the exceptional simplicity of the 
process—no technical training 
is required of the operator, no 
atmosphere adjustments are 
necessary or provided. 


ordnance — industrial 
tions. 


* * +. 


Write today for literature describing 
LITHCO scale-free and decarb-free hard- 
ening, and LITHCARB fast, bright car- 
burizing without scale, soot or coke. See 
how production is facilitated, and main- 
tenance and operating costs minimized, 
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Heat Treating H.E. Shells 


Condensed from “Metal Progress” 


Conservation of manganese and need for 
greater shell strength has caused the re- 
placement of X-1340 steels, which are 
satisfactory in the air-cooled condition, for 
medium caliber shells, by heat treated steels 
containing about two-thirds the manganese. 
This has enabled the specification for 
strength and ductility to be improved. 

A battery of furnaces for shell produc- 
tion, which has been successfully operated, 
consists of the pusher type of furnace for 
the hardening operation synchronized with 
an automatic interior and exterior quench, 
followed by a continuous conveyor hot 
air recirculating draw furnace. 


The Hardening Furnace 


The heat treat is completely automatic. 
The table consists of parallel extensions 
of the furnace tubes. Tops of these tubes 
are cut off, and the shells being charged 
are placed ahead of the pusher lug at the 
beginning of its stroke. The fresh shells 
pushed into the hardening furnace tubes 
shove the extra line ahead. As the push. 
er returns new shells are loaded. A stand 
ard hydraulic cylinder, either air or oi! 
operated, controlled by solenoid valves, is 
used for power. 

In the hardening furnace the tubes are 
designed to maintain proper alignment of 
the shells and insure uniform heating. 
Each size of shell requires its own size 
of tube. They are made in sections, the 
leading end anchored, the other with a 
slip joint, and slotted to provide circu! .- 
tion of furnace gases. Individual rollers 
support each section. Tubes, rollers and 
supporting shoes are of 12-27 Cr-Ni heat- 
resisting alloy. 

In shell designs where the nose opening 
of the shell is not small enough to. pre- 
vent slipping over the lug of the shel 
ahead, a small breaker bar automatically 
separates the shells before they drop into 
the quenching fixture. 

The furnace may be fired with gas or 
oil fuel. The burners are placed along 
the sides of the furnace, overfiring the 
heating zone along the arch of the furnace, 
the gases passing down the opposite side, 
under the tubes through flues at floor 
levels. 

This constant circulation, with the tfa- 
diant effects of the hot arch and furnace 
walls, assures the necessary uniform, thor- 
ough and rapid heating of the tubes. It 
is further assured by the high conductivity 
and diffusing action of the tubes. 

In the case of gas, standard tunnel type 
burners are used; with oil fuels, double 
atomizing oil burners. The furnace is di- 
vided into three zones. The first, about 
10 to 15 per cent of heating capacity, 1s 
manually controlled. The second, for 
bringing the shell up to quenching tem- 
perature, 40 to 50 per cent of capacity, 
is controlled with indicating and com 
trolling pyrometers operating the valve mo- 
tors and proportioning valves. The final 
or soaking zone is similarly controlled by 
recording and controlling pyrometers. 
jecting the cold steel to slow initial heat 
avoids thermal shock. 
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: EXTENDING THE LIFE OF VALUABLE TOOLS AND EQUIPMENT? 


MACHINE TOOLS for example— 


CHROMIUM PLATING 


Opsraininc GREATER PRODUCTION per tool without any 
sacrifice in accuracy ... meeting quotas despite delays in 
obtaining new tools and tool steels. These are two prob- 
lems that chromium plating may be able to solve for you. 

By applying a chromium plated surface to many types of 
cutting and forming tools, greatly increased service life is 
obtained. In addition, when worn undersize, they can be put 
back into production again simply by stripping, re-plating 
and grinding to size. 

For example, chromium plated mandrels and dies last 
many times longer, reduce stoppages and speed output. 
Chromium plated taps—working in copper, brass, alu- 
minum, nickel, rubber and plastics—often give 3 to 10 
times increased production. On broaches and burnishing 
bars, chromium plating eliminates seizing, produces a finer 
finish and steps up service life. 


FOR MANY OTHER EQUIPMENT PARTS 


This is just one of countless ways that chromium plating 
saves valuable materials and man-hours for war production 
... by extending the life of a wide variety of surfaces subject 
to wear and corrosion . . . by reclaiming many hard-to- 
replace equipment and production parts which have been 
worn or machined off-size and would otherwise have to be 
scrapped. Successful applications of chromium plating for 
both new equipment and salvage include:—plug and ring 
gauges, ball and roller bearing parts, piston rods, 
drive shafts, axles, cylinders, shafts, and many 
, types of spindles, fixtures and jigs. 


THE BOOKLET SHOWN will assist you in de- 
termining the applications for chromium plating 
on your products and equipment. A copy of 
“The Last Thousandth of An Inch That Speeds 
Production” is yours for the asking. In writing, 
please mention Metals & Alloys. 
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INCREASED OUTPUT FROM TAPS, 
DRILLS AND COUNTER-BORES 


UNITED CHROMIUM 


i tele) ate) 7 ya40 


51 East 42nd Street, New York, N. Y. 


Waterbury, Conn Detroit, Mich 
































LOOK! 


at several before you buy 
but 


be sure you get these features 


Check List 


Shell—Reinforced steel, non-warping 
Lining—Preburned shapes, tongued and grooved 
Arch——Preburned shapes, lap joints 


Hearth—SiC, nonwarping, high heat conductor 
70% supported, non-electrical conductor 


Insulation—Composite brick, thru seams eliminated 
Door—C.l, insulated, self-aligning, lock seal 
Heating Elements—NiCr, low density, long life 


Atmosphere Control—Gases forced through narrow slot filling 
work chamber and enveloping work with desire’] atmosphere. 








The Model B3684 Box Furnace Work Chamber 36” w x 84” 1 x 22” h. . Capacity 


850 Ibs. per hour. To 1500°F. 


American Electric Furnace Company 


29 Von Hillern St. Boston, Mass, U.S.A. 
Industrial Furnaces for All Purposes 
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The furnace has a 9-in. firebrick lining, 
backed with 414 in. of 1600 deg. insu- 
lating brick. Its shell is built of welded 
plate, reinforced with steel structural 
shapes and cast iron fronts. The cast 
iron door at the discharge end is lined 
with insulating refractories. Air for com- 
bustion is supplied at 1 lb. pressure by tur- 
bo-blowers. To hold scaling and decar- 
burization to a minimum, gas-air propor- 
tioning valves normally maintain the at- 
mosphere slightly on the reducing side. 


The Quench Tank 

Shells are discharged by alloy tubular 
chutes through the furnace floor into in- 
dividual quench cages. The tubes are 
water jacketed between furnace bottom 
and oil level. Internal jet tubes in the 
cages constantly pump oil at a pressure of 
30 to 35 lbs. per sq. in., giving a through 
internal flush. Before this, oil at the same 
temperature and pressure, entering the dis- 
charge tube, just below the water jacketed 
section, gives an external spray. 

The cages rotate 180 deg. and the six 
shells drop onto six parallel pusher con- 
veyors which send them through the tank 
to the draw furnace’s conveyor. Coming 
out butt first allows the oil to drain. The 
turnover mechanism is operated hydraulicai- 
ly by an oil cylinder, chain and sprocket. 
The conveyor is driven by a standard mo- 
tor, operating through a speed reducer and 
variable speed pulley. About one gallon of 
tank capacity is allowed per pound of steel 
quenched per hour, with six changes of 
oil. 

A separate cooling unit maintains cor- 
rect oil temperature. It receives hot oil 
from the tank, cools and recirculates it. 
The tank is built of heavy welded steel 
plate with structural steel reinforcement 
and conveyor frame, placed in a pit with its 
top at floor level. A conveyor belt carries 
the shells to the recirculating air draw 
furnace. 


The Air Draw Furnace 

The heating cycle of the draw furnace 
can be controlled independently since the 
conveyor belt is driven by a separate mo- 
tor. Two fan systems, with individual 
combustion chambers, provide better than 
50 changes of hot air every minute. Fan 
impellers and housings are of heat-resist- 
ing alloys; the impellers are on special 
air cooled shafts and bearings, powered 
by standard motors with V-belt drives. 

Hot air enters the top of the furnace 
arch, circulates downward, and returns 
through ducts in the bottom to side mani- 
folds. Dampers, beneath the inlets and 
in the return ducts, control it. Heat, 
added from hot gases discharged from the 
combustion chambers into the recirculating 
system at the fan discharge, maintains cor- 
rect temperature. Either oil or gas fuel 
is used. Air is supplied at 1 Ib. pressure 
by turbo-blowers for proper pressure in 
the combustion chamber. 

Safety equipment consists of standard 
air flow switches and fuel safety shut-off 
valves, and flame guards for gas operation. 
The furnace has a standard, heavy duty, 
welded plate shell reinforced with struc 
tural steel shapes, lined with 41 in. fire 
brick backed with 21 in. of 1600 deg. 
brick and 1 in. of insulating blocks. 
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A SPECIAL EGYPTIAN CLEAR LACQUER 
to Apply Over Black Oxide Coatings 


Experience-taught formulators 
in EGYPTIAN laboratories have 
developed this special lacquer 
to provide needed protection 
against salt spray and staining 
in handling Black Oxide Coated 
articles. 

Many war contracts require 
such protection. 

Oil, sometimes used for this 
purpose, is at best a temporary 
expedient. It has no advantages 
beyond immediate protection. 
Articles so coated are unpleas- 
ant and hard to handle. 

EGYPTIAN Special Clear Lac- 
quer used over Black Oxide 
Coated articles, is meeting with 


unqualified success on all fronts. 
It provides full protection against 
staining and spotting from hand- 
ling, and also against that de- 
structive ally of corrosion—salt 
spray. 

Let us send you a sample of 
this new EGYPTIAN finish, and in- 
formation about other EGYPTIAN 
items that are triumphing over 
the harsh uses and frequent 
abuses of war service. 

Have you a copy of our loose- 
leaf booklet, “‘U. S. Government 
Specification Finishes,” indis- 
pensable to war plants with 
metal finishing problems? Just 
ask for’Spec” Book MA, 


THE EGYPTIAN LACQUER MANUFACTURING CO. 
ROCKEFELLER CENTER, NEW YORK, N. Y. 








These are a few of the more 
important Government ‘Spec.”’ 
finishes which we can furnish. 
For more complete list send 
for “Spec.” book. 


H.0.M.8. ES-660 
SYNTHETIC TYPE 
PROTECTIVE COATING 
JQD-144-A 
LUSTRELESS 
BLACK BAKING 
ENAMEL 
AXS-736 (Rev 1) 
CLEAR FINISH 
FOR STEEL CARTRIDGE CASES 


AXS-680 
LUSTRELESS LACQUER ENAMEL 
FOR AMMUNITION 
AXS-684 
TYPE | and i 
LUSTRELESS PAINT FOR AMMUNITION 
3-162-A 
NITROCELLULOSE LACQUER ENAMEL 
FOR AMMUNITION 
P-27-b-2 
ZINC CHROMATE PRIMER 


84 
ZINC CHROMATE PRIMER 


AN-TT-P-656 
ZINC CHROMATE PRIMER 
PXS-979 
LACQUER ENAMEL FOR AMMUNITION 
(CELLULOSE TYPE) 












Supersi‘ot FINISHES 


FEBRUARY, 


1943 
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Plain Talk on the Nickel Alloy 


Situation and Your Requirements 


The acuteness of the nickel short- 
age is a matter of public knowl- 
edge since even the nickel content 
has been taken out of our famil- 
iar five cent pieces. 


Both you and we have known for 
some time that nickel must be 
used sparingly. At the same time, 
all metals used in the war effort 
must be conserved. We therefore 
recommend the use of nickel in 
moderate amounts, where it will 
save the use of greater quantities 
of other metals which are also in 
the critical class. 


In heat treating operations, equip- 
ment and parts of Amsco Alloy, 
which contains the proper amount 
of nickel, stand up for much 
longer periods than those which 
may have contained nickel in 
smaller amounts. The nickel con- 
tent of Amsco Alloy justifies itself 
by reducing to a minimum costly 
shutdowns and _time-out-for-re- 
pairs in heat treating departments. 
Less frequent replacements mean 
conservation of metal and of the 
labor required to produce parts 
and equipment. 


While it has been found entirely 
practicable on heat treating equip- 


R-139 Muffle for heat-treating of 
small parts. 

R-356 A pot of F-1 Amsco Alloy for 
heat treating gears at about 
1800° F. in molten salts. 

R-256 F-1 pot for case-hardening 
automobile parts in cyanide; 
an application requiring re- 
sistance to both heat and 

corrosion. 


ment parts and containers to make 
metal sections of Amsco Alloy 
substantially thinner than those 
of ordinary metals, conservation 
by longer life predominates in 
Amsco designs. Appreciable quan- 
tities of critical metals have been 
conserved through the recom- 
mendations of Amsco engineers. 


Amsco Nickel-Chromium Alloy 
containers are used for anneal- 
ing and carburizing, normalizing, 
stress relieving, spheroidizing, 
cyaniding, nitriding, salt bath 
and pack hardening — applica- 
tions where resistance to high 
temperature and corrosion is im- 
perative. Amsco Alloy in the 
prescribed grade excels for con- 
tainers for each of these processes, 
because it assures operating econ- 
omies, greater service as a result 
of freedom from abnormal break- 
age, cracking, warping and dis- 
tortion; and the maintenance of 
strength and creep resistance at 
high temperatures. 


Write for Bulletin 1041-A. 













AMERICAN MANGANESE STEEL DIVISION 





Chicago Heights, Iinols 


FOUNDRIES AT CHICAGO HEIGHTS, KL; NEW CASTLE, DEL, DENVER, COLO., OAKLAND, CALIF, LOS ANGELES, CALIF; ST LOUIS, MO. @ 
OFFICES IN PRINCIPAL CITIES 
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The Cooling Chamber 


Here the shells are brought down slowly 
to a temperature (150 to 175 deg. F.) at 
which they can be handled. Handling is 
done by a heavy conveyor belt surrounded 
by a water jacket, with a large fan at 
the entrance end to draw cold air from 
the discharge end. Controllable water 
sprays complete the cooling. Shells are 
then checked for hardness and ready for 
final machining. 

Much work has been done to determine 
the proper heat-treating temperatures and 
cycles for different shells. Allowance has 
to be made for different wall thickness in 
each size. This is best determined by pre- 
liminary tests on the different lots of steel. 

Temperature and time must be suf- 
ficiently high and long to ensure complete 
solution of the carbides and to recrystallize 
the austenitic grain. High forging heat 
produces a coarse grain structure. On such 
forgings a higher hardening temperature 
than usual is necessary. 

Experience shows that the automatic 4- 
cycle installation (harden, quench, draw 
and cool) refines the grain structure when 
due allowance is made in time and tem- 
perature for the microstructure, grain size 
and composition of the original forgings. 


—D. H. Gardner and John Wallerius, Metal 
Progress, Vol. 42, Nov. 1942, pp. 861-866 


Forging Aluminum Alloys 


Condensed from 
“Heat Treating and Forging” 


Forging of aluminum and its alloys is a 
relatively new industry. ‘Three years ago 
only about 1.5 per cent of the aluminum 
produced by the United States went into 
forgings. At present forgings consume 
about 12 per cent of the nation’s aluminum 
production and the proportion will continue 
to increase. 


Forging Stock 

In preparing forging stock, care should 
be taken to preserve the most advantageous 
grain flow in the proper direction in order 
to present maximum strength at the points 
where the forging will bear the greatest 
strain in actual use. Stock should first be 
cut into billets of the size that has been 
determined as most economical for the pro- 
duction of the particular job. 

Stock not more than 234 in. thick may 
be sheared in a 250-ton shear. If the 
finish of the cut edge is unimportant, 
a band-saw may be used. Where a smooth 
finish is desired, however, cutting by an 
abrasive wheel is recommended. 

In some cases, particularly where the 
forging is to be of large size, the billet 
is made from a whole ingot and worked 
into a preliminary wrought structure by 
a hydraulic press. Flat dies used in the 
press should have 4 corner radii of 4 
in. to prevent tearing or cutting. Pressures 
range from 1500 to 3000 tons. 


Forging Dies 

It is important that dies have correct 
draft, shrinkage, and mismatch tolerances. 
When final shape of forging does not pfo- 
vide a natural draft, a 7-deg. draft should 
usually be provided. A draft angle of 0.25 
deg. is generally ample for press forgings. 
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"TYGON PAINT RESISTS 90% OF THE KNOWN CORROSIVES” 


Excerpt from a Research Report to U.S. Stoneware’s 
Committee on Corrosion Control, January 3, 1943: 


“ 
. 


. replies to our survey among users of Tygon have proven 
extremely helpful in broadening our knowledge of Tygon’s chemical 
resistance under difficult operating conditions. Incidentally, you 
will be interested to learn that the surveys indicate Tygon Paint 
withstands the attack of more than 90% of the known corrosives.” 


—D. F. Siddall, Director of Research. 


Tygon Paint possesses the basic corrosion-resistant 


| characteristics of the parent Tygon — the amazing 


synthetic, rubber-like material, used in the manufacture 
and handling of innumerable corrosive agents. Tygon 
Paint is pure Tygon, liquefied by the addition of 
solvents, which on evaporation leave a sturdy, durable 
film of chemically unchanged Tygon. 


Tygon Paint is used to protect wood, metal or con- 


For detailed information on the use of Tygon 
Paint, and other Tygon corrosion-resistant ma- 
terials: linings, rigid or flexible tubing, gasketing 
impregnating solutions, or mol ba Tygon 

ucts — write Engineering Department, The 
U.S. Stoneware Company, Akron, Ohio. In Canada: 
Chamberlain Engineering, Ltd., Montreal. 


ENGINEERS . MANUFACTURERS e@ ERECTORS OF CORROSION - RESISTANT EQUIPMENT 


crete from the attack of corrosive fumes, condensates, 
occasional spillage, or from exposure to moisture, oils, 
sunlight, air, or other oxidizing elements. Tygon Paint 
shows no tendency to crack, craze, check, or “weather,” 
even after long exposure. Tygon is unaffected by water, 
fresh or salt (continuous exposure for more than 1000 
hours in salt spray tests showed no effect). Tygon 
Paint possesses high dielectric strength, of importance 
where electrolysis is present. 

Tygon Paint films are flexible. They neither become 
brittle at temperatures well below zero, nor soften 
at temperatures as high as 150 degrees F. 

Tygon Paint may be applied by spray, brush, 
dipping or roller-coating to wood, concrete or metal 
surfaces. May be air-dried or baked. Formulations 
include black, white, clear, and a wide range of colors. 


4 Sth +i i 
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U. S$. STONEWARE 


AKRON, OHIO 














A Battery of Box Type Furnaces for the Carburizing, Annealing 


and General Heat Treating of Small Parts. 


Large or Small 


IK: Builds ‘Em All 


Whether you need a small or large furnace, 
R-S Engineers can design an installation 
to meet the exact requirements encoun- 
tered in your own plant. 

Operating results invariably show a 
marked reduction in over-all costs, the 
conservation of fuel and labor and an im- 
proved product. After all, operating ex- 
perience is the true measure of furnace 
value and R-S Furnaces serve many of the 
leading manufacturers from coast to coast. 

Write for helpful suggestions concern- 
ing your present heat-treating problems. 


FURNACE DIVISION 


R-S PRODUCTS CORPORATION 


4522 Germantown Ave. Philadelphia, Pa. 
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For upset forgings, a draft angle of about 
1 deg. is sufficient. 

The principal parts of a die for small 
hammer work are a fuller, edger, bender, 
blocker, and impression. Metal is roughly 
drawn out and shaped on the fuller and 
edger. Bending is next, if required. Metal 
should be of such shape as to fill the blocker 
completely by the time it reaches that point. 
Forging is brought to exact size and shape 
in the impression die, which has well de- 
fined corners and radii. Some forgings do 
not require all these steps. 

Steel most frequently used for forging 
dies contains 1 to 1.5 Ni, 0.50 to 0.80 Cr, 
0.25 to 0.35 Mo, and 0.50 to 0.60 per cent 
C. It should be normalized, tempered, and 
drawn to about 50 Rockwell C. A some. 
what harder material is necessary for upset- 
ters and forging-presses. 

Die design should allow for distribution 
and flow of the metal into the flash, and as 
little flash as possible should be produced. 
Proper grain flow in the forging is essen- 
tial where high compressive strength is de- 
sired. 

For fairly large forgings, separate die- 
blocks are used for blocker and impression 
Properly designed blocking die will aid 
production of clean, sharply defined, and 
completely filled final forgings without 
“cold shuts” and other irregularities. 


Heating for Forging 


In heating stock for forging, maximum 
forging temperatures must not be exceeded 
These are 800 deg. F. for 32 S, 820 deg 
F, for 18 S and 73 S, 840 deg. F. for 14 
S, 17 S, and 70 S, 860 deg. F. for 25 S, 
and 880 deg. for A 51 S. In upsetting 
18 S and 32 S, temperature may be 880 
to 900 deg. F. It is often desirable to 
work aluminum at lower temperatures, how 
ever. 

A slight thickness allowance, applied to 
the overall depth of the forging in a direc. 
tion perpendicular to the parting plane 
and parallel to the traveling direction of 
the ram, is permitted when hammer forg- 
ing aluminum alloys. This allowance is 
proportional to the forging’s weight. 

Tolerances are — 0.010 in., + 9.032 
in. for 0 to 0.25 lb.; — 0.015 in., + 0.032 
in. for 0.251 to 1 lb.; — 0.032 in., + 
0.045 in. for 1.01 to 4 lb.; — 0.032 
n., + 0.062 in. for 4.01 to 17 lbs.; — 
0.032 in., + 0.078 in. for 17.01 to 24 
Ibs.; and — 0.032 in. and + 0.093 in. for 
24.01 lbs. and up. Any deviation from 
these tolerances will necessitate the use of a 
complete cold restriking die or coin-press 
dies. Thickness tolerances must be applied 
independently of any other tolerances. 

Allowance should be made for shrinkage 
and a small amount of mismatch (faulty 
alinement of top and bottom dies). Shrink- 
age tolerance is + 0.004 in. and — 0.002 
in. for each inch of length or width, ex- 
cept that for 4 in. the + tolerance is 0.014. 
in. Mismatch tolerances are 0.015 in. for 
net weights up to 2.5 Ibs., 0.018 in. up to 
6.25 Ibs., 0.021 in. up to 8.5 lbs., 0.024 
in. up to 15 Ibs., 0.028 in. up to 20 |bs., 
and 0.032 in. up to 25 Ibs., and over. 

Calculation of shrink and mismatch tol- 
erances must be made in conjunction with 
each other; never as the sum of the two. 
Whichever of these requires the greater 
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The above unre- 
touched photo shows 
a Silver-Red tipped 
cutting tool in use 
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allowance in a given direction should gov- 
ern. If it is necessary to provide extra 
stock for finish machining, such metal 
should be in addition to that allowed for 
mismatch and shrinkage. 

Among the most popular lubricants for 
preventing excessive sticking of metal to 
dies are salt water, graphite in oil and 
molten beeswax. Last is probably the most 
ideal, but is expensive. However, it is 
used extensively on forging-presses because 
it promotes ease of operations. 


—Heat Treating & Forging, Vol. 28, 
Sept. 1942, pp. 462-467, 483. 


Bright Copper Plating 


Condensed from “Metal Finishing’ 


The use of bright nickel has greatly re- 
duced the high cost of preparing electro- 
deposits for the deposition of chromium. 
However, there is still much expense and 
waste involved in buffing the layer of 
copper usually used under bright nickel. 
The authors estimate that the buffing losses 
on 2,000,000 automobiles per year amounted 
to 625 tons. To reduce finishing costs and 
conserve copper, work was carried out to 
develop a suitable bright copper plating 
bath. 

As the result of experiments in which a 
large number of addition agents were tried 
the following semi-bright bath was de 
veloped: 


grams per liter 


eee eee se 350 
OE Pree are ~ 10 
Triton No. 720 (wetting agent) ...... 0.7 
OE IS SE pee 
Temperature, deg. F. ........000.- 70 to 80 
Aver. current density, amp. per sq. ft. 48 


Vigorous air agitation or cathode move- 
ment is recommended. The thiourea is the 
brightener. The use of Triton widens the 
current density range which gives bright 
deposits. The above solution, when oper- 
ated in the temperature range stated, gives 
soft semi-bright deposits which can be 
brought to a high luster by merely “wip- 
ing,” which results in an inappreciable 
loss of copper. If the bath temperature is 
reduced to 55 deg. F., mirror bright de- 
posits are obtained. Raising the tempera- 
ture to 80 to 100 deg. F. results in loss of 
most of the brightness but only slightly 
affects the buffing qualities of the deposits. 

A licensee of the semi-bright process 
found that the use of molasses decreases 
the tendency for striations to appear in low 
current density areas. With its use, 
brighter deposits requiring no buffing at 
all are obtained. A typical bright copper 
bath containing molasses has the following 
composition: 


Soper SD 6 vcasyneavedvecewun 
Su 


De Sn Jeo .cnendkes bade PR 30 
Molasses ......... Pe bal er ee ee 0.80 
Ye , tren sees kes 0.04 


Se een ae 
oy ey ARE RR 
No satisfactory methods of analysis have 
been developed for the addition agents, 
but empirical control by visual inspection 

of the deposits has proved satisfactory. 
Anode area should be as large as pos 
sible. As much as 30 g. per |. of iron can 
be present in the bath without affecting the 
luster of the deposit. However, if this 
much iron is present, the increased resist 
ivity of the solution makes temperature com 
trol difficult. X-ray studies of the de 
posits show them to be very fine-grained 
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DC Power 


TO COVER ALL REQUIREMENTS or 











HERE is a personalized power source for Direct-Current—designed 


PLATING 
with all the requirements of every metal worker in mind—by the ANODIZING 
makers of the famous SELECTRO-PLATER and other industrial DEPLATING 
rectifier equipment for DC power ELECTRO- 
: CLEANING 
ELECTRO- 


ENGINEERED and BUILT to match any specified AC REFINING 


and RECOVERY, 


ELECTRO- 
POLISHING 


OTHER USES 


power supply. 


To give high efficiency, unity power factor and unlimited life with 


negligible maintenance .. . 





To operate quietly and to start and stop instantaneously under full 


load protecting itself against accidents and mishandling . . . 





To occupy minimum floor space, to provide for simple installation 


. ui 
and easy wiring .. . 


T0 SUPPLY YOu any specified DC voltage—6 to 600 volts 











... Any current—25 to 10,000 amperes... 

5. 

e In whatever form is best for your job—unit, bank; full remote, 

semi-remote, metered, time-controlled, etc. . . . 

at 

er 

8 An outline of your DC power problem will bring 

es you detailed specifications and recommendations Silo eli aie 

80 than 70 types of DC power 

04 promptly. sources built to specifications. 

7$ 

ve | 

its, 
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, 

y ‘ . + ’ . . la bh ‘ ‘ + ‘ 

Ce W. GREEN ELECTRIC CoO... INC. | 
} 

the ESTABLISHED 1892 | 

his ' ; ) 

ist- Builders of SELECTRO-PLATERS and all types of rectifier equipments. | 

on- 

be Green Exchange Bldg., 130 Cedar St, New York 
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TO 


SPEED UP WAR 
PRODUCTION: 





Turco Products will help you 
speed up production by furnish- 
ing materials and methods 
which do a better, safer and 
quicker job in every depart- 
ment where desoiling, surface 
preparation or maintenance 
operations are handled. 


In preparation for anodizing 
or chromatizing; for phosphat- 
izing; for spot welding and 
weld-masking; for degreasing 
and decarbonizing of machine 
parts, and all of the operations 
listed on the coupon below, 
there is a thoroughly tested 
Turco Specialized Industrial 
Chemical Compound. 





TURCO PRODUCTS, INC. 
6135 S$. Central Ave., Los Angeles 


Please send me FREE literature on mate- 
rials, methods and procedure pertaining to 
the operations checked below: 











NAME TITLE 
ADDRESS STATE 
FIRM. 





VM INTERESTED IN THE OPERATIONS 
WHICH ! HAVE CHECKED (:~): 


Acid Pickling C) General Plant 
Aluminum Spot Maintenance 
Welding C) Hot Immersion 
Anodizing Cleaning 
Cadmium Plating [) Magnesium 
(J ee Vapor Processing 
Cleaning 0) Paint Camouflage 
. Chromatizing Cleaning 
Cleaning Metals (1) Paint Department 


Maintenance 
C) Paint Stripping 


Before Processing 
0 Cleaning Prior to 


Plating [] Phosphatizing 
0) Cold Immersion L_] Scale Removal 
Cleaning and Control 
0 Cold Spray (C1) Stainless Steel 
Cleaning Processing 


Floor Maintenance [] Steam Boiler 
Glass Cleaning Maintenance 


(oRco PRopucts, (Ne. 
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and to have a structure in which the 
crystals are oriented parallel to the metal 
surface. Photomicrographs of the deposits 
show that they have a layered or lami- 
nated structure. 


—F. L. Clifton and W. M. Phillips, 
Metal Finishin g° Vol. 40, Sept. 
1942, pages 457-462. 


Electrodeposited Paint Spray 


Condensed from “Proceedings,” American 
Electroplaters Society 


This is a description of a novel develop- 
ment in spray painting. The object be- 
ing painted is surrounded by suitably de- 
signed and located electrodes and the ob- 
ject itself is grounded. A high potential 
of the order of 100,000 volts with respect 
to the ground is then applied to the sur- 
rounding electrodes. 

The particles comprising the paint spray 
acquire an electric charge on entering the 
field and are attracted to the object being 
painted. Paint particles which have 
traveled beyond the object can actually 
be seen to stop, reverse their direction, and 
deposit on the back of the object. 


Large Savings of Paint 

It is claimed that the use of the process 
results in large savings of paint and in 
the deposition of a paint film of more uni- 
form thickness than is produced by or- 
dinary methods, 

Direct current is essential, although fair 
results are obtained with almost any rec- 
tified wave form. Half-wave rectification is 
as good as any. Power requirements are 
low since in no case is the secondary cur- 
rent more than 4 or 5 milliamperes. 

The spray guns used are of a standard 
make, but may require different adjust- 
ment of tip size, pressure, etc. than when 
used for the usual method of spray paint- 
ing. The position of the Spfay guns is im- 
portant. If high paint savings are to be re- 
alized, the axis of the gun must be di- 
rected at an acute angle to the line of 
travel of the pieces on the conveyor. 

The paint required for this process is in 
no way different from that used in gen- 
eral finishing work. However, it is neces- 
sary to adjust the solvents so that the film 
remains open a little longer than normal 
usage would require, and the viscosity 
should be less than that of paint used for 
ordinary spraying. 

The process is not limited to articles 
made of conductive material. Very efh- 
cient results can be produced on both wood 
and pottery. In the painting of over 1,- 
000,000 pottery flower pots by this method, 
paint consumption was one-fifth the 
amount used when spraying by hand. It is 
believed that 40 per cent savings will be 
realized on objects such as refrigerators. 

There are a few limitations to the use 
of this process. Protruding edges and re- 
cessed sections are difficult or impossible 
to coat uniformly. A considerable volume 
of repetitive production is necessary be- 
fore it is practical to install the highly 
specialized equipment required. 


Removing Excess Paint 

Another process is described which aids 
in removing “fatty edges” and excess paint 
from the “drain-off” point of pieces that 
have been dipped. The dipped article is 
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of the pours are in hot tops. That report 
which comes from the open hearth super- 
intendent of a large steel mill, is similar 
to the many we receive from mills regu- 
larly using Adamant for bonding stopper 
rod sleeves and heads and for hot-top 
assemblies. 


Adamant makes a strong, tight air-set 
bond preventing penetration of molten 
metal. Adamant joints will not shrink or 
crack in setting. 


High bonding strength is another 
reason for the widespread use of Adamant. 
impartial laboratory tests proved Adamant 
has a bonding strength of 800 Ibs. per $4. 
in. at room temperature, 1270 Ibs. per 84. 
in, at 2600° F. It has a P.C.E. of over 
3000° F. 

Shipped ready-mixed in 100, 250 and 
500 Ib. airtight drums, We'll gladly send 
more details. 
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Which is by way of saying that this P&H special purpose 
molybdenum electrode won't be back ‘till the war's 
over. Because its uses were less vital than others, we 
could no longer give it a deferment. 


“Harnimoly’s” place in our production will be taken by 
other P&H Alloy Electrodes more urgently needed in 
wartime service. These include types for hard surfacing, 
resistance to wear, impact and abrasion; for welding 
. stainless steels, 46% chrome steels, armor plate, etc. 
To join in hastening the day of Victory, P&H is supply- 
ing electrodes in unprecedented volume to vital war- 
time industries. 





PGH-Hansen Square Frame WELDERS 
Are Speeding War Production, Too! 





A New Star Has Been 
Added to P&H’s 
Army-Navy “E”. 








General Offices and Factory: 4550 W. National Avenue, Milwaukee, Wisconsin 








Canadian Distribution: The Canadian Fairbanks-Morse Co., Lid. 
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first allowed to drain until the flow of 
paint has almost stopped. It is then passed 
over an electrode charged to about 60,000 
volts. The excess paint is attracted from 
the piece. 

Use of this process should make possible 
a wider use of dipping instead of spraying, 
and a wider range in the formulation of 
dipping materials. It will make unneces- 
sary the costly practice of “cutting off’ and 
patching areas around drain-off points. 

The process is not limited to materials 
normally considered conductive. Pottery, 
rubber, bakelite, and glass have been suc- 
cessfully processed, using insulating coat- 
ings such as high dielectric varnishes, la- 
tex, and wax, as well as normal types of 
organic finishes. 


Harold Ransburg, Proc., Am. Electro- 
platers’ Soc., 1942, pages 62-65. 


Electrodes for Aircraft Welding 


Condensed from “Welding Journal” 


This article is a report of tests made 
for Army Air Forces Material Center, 
Wright Field, on 20 different electrodes 
to determine the handling characteristics 
of the various commercial electrodes 
which are being used or had possibilities 
for use, in aircraft welding. Plain car- 
bon steel electrodes were chiefly studied 
although three alloy steel electrodes were 
also tested. The work was limited to 
tests in which d.c. welding machines were 
used. Most of the tests were made with 
5/64, 3/32 and 1/8-in. electrodes. 


A Chromium-Moly Steel Used 

The steel used in all the welding tests 
was S.A.E. 4130 aircraft quality plate, 
sheet and seamless tubing. The tests made 
included single fillet Tee joints, butt welds 
in plate and seamless tubing, weld-bead 
deposits, spotter tests, and tube cluster 
joints. The last named was found to be 
the most satisfactory single test. Check 
tensile tests for quality, hardness traverses 
and X-ray and Magnaflux surveys were 
used for additional information. 

Data obtained included observation of 
ease of starting and smoothness of arc, 
penetration, undercutting tendency, mobility 
of slag and weld metal and contour and 
surface smoothness of the weld deposit. 
On the basis of tests performed, elec- 
trodes of the E6012, E6013 and E7012 
classes gave the highest efficiency rating 
and would be judged to be satisfactory 
for present practice. 

The class E6010 electrodes were notice- 
ably less satisfactory, as they produced 
excessive penetration, tended to undercut 
and were harder to handle, especially in 
the ‘‘vertical down” position. The class 
E7020 and E7030 electrodes were quite 
unsatisfactory from the point of view of 
general utility. This is not surprising or 
important because they are designed for a 
different use. 


The Alloy Electrodes 

The alloy aircraft electrodes were in 
general less satisfactory than the plain car- 
bon steel electrodes; two, which were still 
in the stages of development, were def- 





nitely unsatisfactory, while the third was 
harder to use and had a deeper pene- 
tration than was desirable. Results of 
tests of the three alloy steel electrodes in- 
dicated that they offer no advantage ex- 
cept when the welded assembly is to be 
heat treated and high strength in the welds 
is required. 

In spite of the generally favorable re- 
sults with certain classes, none of the 
electrodes had all the characteristics desir- 
able in a completely acceptable aircraft arc- 
welding electrode. In some instances where 
either could be used, smaller diameter 
electrodes rated higher than larger ones 
for aircraft welding, because the increase 
in ease of handling of the smaller ones 
more than compensated for the decrease 
in efficiency. 

No single and conclusive test has yet 
been developed for determining all the im- 
portant handling characteristics of aircraft 
arc-welding electrodes, but it is believed 
that the double tube triangle specimen 
proposed by a sub-committee of the Air- 
craft Welding Research Committee (Sec- 
tion H of the Industrial Research Division) 
for weldability tests of aircraft steels em- 
bodies most of the features of a suitable 
test specimen and at the same time is 
closely representative of actual tubular air- 
craft joints. 


The ratings for the electrodes are pre- 
sented in several tables on the basis of 
the fillet weld Tee joints in 1/16-in 
sheet; of penetration; of cluster joints 
made at room temperature and with 400 
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systems. 


Save Piping 


Gave Pumping = 
SAVE COOLING WATER 


| ... by using the NIAGARA AERO HEAT EX- 
CHANGER to cool any liquid—water or oil quench- 
ing baths, lubricating oils, hydraulic oils, jacket water 
for any industrial equipment, chemicals, coolants or 
lubricants for machining, grinding, cutting, rolling, or 


| NIAGARA AERO HEAT EXCHANGER provides 
an improved, patented method of applying the evap- 
_ orative cooling principle; it saves 95% of cooling 
| water, it gives accurate temperature control; it saves 
| cost of both shell-and-tube cooler and cooling tower; 
it saves costly and hard-to-obtain piping and pumps; 
it saves the cost of pumping large quantities of water; 
it saves the maintenance troubles and costs of piping 


Write for Bulletins 90 and 94. Address Dept. MA-23 


NIAGARA BLOWER COMPANY 


General Sales Office: 6 E. 45th Street, New York City 


37 W. Van Buren St., Chicago 
648 Hanna Bldg., Cleveland 


District Engineers in Principal Cities 


Fourth & Cherry Bldg., Seattle 
673 Ontario St., Buffalo 
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When Welding Problems Confront You, Our Engineering and Metallurgical 
Staff Are Ready To Serve You. Here You Will Find A Wealth Of Informative 
Material On The ‘““Know-How”’ Of Welding. 
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SILVER 


BRAZING ALLOYS: 


“Readyflow”—56% Silver—works at 1165 deg. 
—20% Silver—works at 1485 deg. 
Also many other standard and special compositions. 


ANODES: 


Of all desired dimensions. 


FLUXES: 


For use with Silver Brazing Alloys. 





Write for booklet “MA” 








The American Platinum Works 
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| Baker Gas Furnaces 
ia TEMPERATURES UP TO 2400° F. 
3 WITHOUT A BLOWER 


| AKER Blowerless Gas Furnaces | 
are very low in gas consump- | 







































tion, noiseless in operation, 


aq 


| 


reach the required temperature rap- | 


idly and are equipped with thermo- 
couple and accurate pyrometer. 
research departments of some of the 
largest corporations have contributed 
- to making their high efficiency possible. 


There are 9 standard 


type), which is 6” x 8” x 5%”, 


to | 
No. 24, which is 12” x 20” x 8” as 


illustrated. All provide uniform, con- 
trolled heat up to 1900° F. 


The _ 


stock models — 
ranging in size from No. 1 ere: 


Model No. 5, 6” x 12” x 5”, is built © 


especially for treating high speed steel. 


Gives uniform, controlled temperatures | 


up to 2400° F. 
We stock one Hydrogen Atmosphere 


furnace, No. 12, with a closed muffle | 


8%” x 15” x 2” high. . 
Special size furnaces built to your 


order. Write for descriptive folder | 


and prices. 


BAKER & CO., INC. 


113 Astor ste gee has N.d. a 





to 500 deg. F. preheat, vertical fixed po- 
sition; of cluster joints made at room 
temperature, inclined position and com- 
posite rating for all characteristics not in- 
cluding tensile properties, internal poros- 
ity and cracking tendency. In the latter 
table the range is from 83 to 60 per cent 
for the carbon steel electrodes and 82 to 
62 per cent for the alloy electrodes. 


Some Conclusions 

Among the conclusions, the authors say 
that it is most fortunate that an adequate 
number of satisfactory electrodes is avail- 
able from which to choose. It should not 
be considered a detriment to the general 
merit of an electrode if it is found un- 
suitable for aircraft use. Almost without 
exception, the electrodes now used most 
widely in aircraft work were originally 
designed with no special aircraft purpose 
in mind, and it is not to be expected that 
every electrode in a class or group will 
perform to its best advantage when applied, 
or misapplied, in a new field of welding. 


—C. B. Voldrich & R. D. Williams, Welding 
J., Vol. 21, Nov. 1942, pp. 540s- 553e, 


Anodizing in Germany 
Condensed from “Die Dornier Post” 
(abstracted in “Aircraft Production’) 


The discovery that under the action of 
the air, aluminum becomes coated with a 
thin protective layer of oxide, led to ex- 
periments for increasing this layer by 
chemical or electro-chemical means. The 
oxide coating protects against corrosion 
and makes the aluminum more resistant to 
mechanical damage. Many patents have 
been applied for but few processes have 
proved effective. 

The resistance of chemically produced 
oxide coatings is strictly limited but with 
electrolytic oxidation, more or less elastic 
absorbent as well as corrosion resistant 
coatings are obtained. 


The Sulphuric Acid Process 

The G.S. process (Gleichstrom Schwe- 
felsdure, i.e., continuous current sulphuric 
acid process) produces coatings character- 
ized by great corrosion resistance, which 
take on remarkably brilliant shades if col- 
ored. The process is rapid and the volt- 
age low. All aircraft material made of 
aluminum and its alloys can be oxidized 
at about the same speed. 

Copper reduces the rate of growth of 
the oxide layer and in alloys containing it 
(duralumin) the Dornier works increases 
the voltage to obtain the normal rate of 
growth. Hydronalium, especially in the 
welded state, requires both a reduction in 
current density and periods of oxidation. 
This also applies to very porous castings 
of aluminum and its alloys, as prolonged 
exposure in the G.S. bath at excessive volt- 
age causes pitting. 

Before immersion the parts are cleaaed 
and degreased. They are then mounted 
— i. provided with contacts by means 
of aluminum or duralumin wire or other 
appliances of those materials. Parts lying 
flat on top of each other are not coated 
at the point of contact. Therefore the 
electrical contacts must be as small as pos- 
sible and yet sufficiently large to prevent 
excessive heating and burning of the mate- 
rial. Suitable attachment devices assure 
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DR MALLORY Ss couine, a How to Dress 
Spot Welding Tips 
and Save Vital 

Raw Material 








You'll save production time and conserve essential raw materials 
.--do a better resistance welding job, too... by insisting 
that spot welding tips are dressed correctly in your plant. 
Here are some suggestions: 


Three **Do’s”’ 


I. Machine Tips to Size on any small lathe having a suit- 
able collet or quick-acting chuck. A day’s supply of tips can 
easily and quickly be machined . . . and machining on a lathe 


is the best dressing practice. 
SPOT WELDING TIPS 


AND HOLDERS 2. To Dress Tips on the Machine... and thus avoid 
down time on a long production run... use the Mallory Tip 
Dresser illustrated above. This handy tool re-machines both 
upper and lower tips to the correct welding face, with no need | 
for removing tips from their water-cooled holders. Or, if a flat | 
tip is being used opposite a pointed or domed tip, the latter 


can be dressed by inserting a plate between the Tip Dresser 
and the flat tip. 





3. Clean the Surface of electrodes at frequent intervals 
with a fine abrasive cloth. Use this cloth lightly and don’t per- 


mit it to become contaminated with iron particles or other 
dirt that may “burn” the electrode. 




















' A *Don°t°’: In general, do not use an ordinary shop file to 
dress spot welding electrodes. Also, a clogged or dirty file will 

: . shorten electrode life by contaminating the electrode. 

r TECHNICAL DATA SPEEDS PRODUCTION: Selection 

. of the best electrode materials, designs and cooling methods for 

n spot, seam, flash or butt or projection welding . . . it’s not easy 

. ..- but the right answers in any specific application will cer- 

d tainly speed output. Mallory metallurgists and welding engi- 

t- neers can give you the right answers to your problems on 

4 resistance welding. They'll help you produce better welds, | 

d faster, at lower cost. Write today for specific data... and | 

as for your free copy of the useful 79-page MALLORY RESIS- | 

. TANCE WELDING DATA BOOK. | 

od | 

ne Lead | 

S- 

nt 

i. P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA 

¥ Cable Address—PELMALLO 

r$ | 
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perfect anodization for sheets of any size 
and thickness. 

During oxidation there is evolution of 
oxygen and hydrogen, which must not be 
trapped in cavities, because the electrolyte 
would then be expelled from them. Hol- 
low spaces, as in containers, must have the 
opening facing upwards. Work-pieces, in 
which the hollow space is deeper or great- 
er than twenty times the diameter of the 
apertures, must be fitted with auxiliary 
cathodes, properly insulated. 

After mounting, the parts are pickled 
in a mixture of hydrofluoric and nitric 
acid to remove remaining dirt and the 
natural coating of oxide, until the surface 
becomes pure white. After rinsing in cold 





water, the parts are suspended in the bath 
and the contacts screwed up with the 
anode. 


The Bath Concentration 


The concentration of the bath is de- 
termined by titration. A rise in the sul- 
phate content, from the aluminum dissolved 
in the bath, must be balanced by an in- 
crease in voltage. Beyond 45 grammes 
per litre, this cannot be done and a fresh 
solution is necessary. If the bath concen- 
tration is too low, concentrated sulphuric 
acid must be added. 

The bath temperature should be between 
16 and 24 deg. C. (60.8 and 75.2 deg. 
F.) The voltage varies between 11 and 








DREI-BRITE PROCESS DESCALING 


WITH COMPRESSED AIR & ABRASIVE 
After Annealing 


CARTRIDGE and SHELL CASES bres 


Our Production War 
against Hydrogen 
Oxidation—Corrosion 
and Rust 








Coating the Cause Will Not 
Stop Concealed Oxidation 





deep drawing. 


No Time for Rejections 
in the Front Lines 


This is a typical sample of many cases 
descaled with this process, inside and out- 
side with one handling. The surface is 
ideal for applying and holding varnish, 
bonderizing, parkerizing. 
this very light frosted surface (not pitted) 
is desirable for carrying the lubricant for 


THOROUGH CLEANING 
at Lowest Cost 


Machines to meet production requirements 
for descaling all drafts up to and includ- 
ing straight and tapered finished lengths. 
Range—20 MM to largest sizes. 


it is said that 











all metal. 


32 YEARS’ EXPERIENCE 


Designing and Manufacturing ma- 
chines for descaling and cleaning 











45 Warburton Ave. 








Write for full information 
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22 volts, depending on the nature of the 
specimen, the concentration of the bath and 
the temperature of the electrolyte. 

The temperature of the electrolyte is 
maintained by cooling water flowing 
through aluminum pipes. If the tempera- 
ture of the cooling water becomes too high 
to make this possible, the bath voltage must 
be reduced. 

When the process is completed the cur- 
rent is turned off and the specimen re- 
moved as quickly as possible and rinsed 
for 10 to 20 min. in running water to re- 
move the acid from the pores of the ox- 
ide. Next the pores are sealed in a hot 
potassium bichromate solution. The yel- 
lowish-green color this produces acts as 
evidence of satisfactory anodization. 

After drying, all specimens requiring 
painting are immersed in very thin dip- 
ping-varnish, to eliminate the small de. 
gree of absorption retained by the oxide 
The varnish leaves a very thin film which 
cannot be scraped off, is redissolved in the 
paint and forms a firm anchor for it. 

Pipes, placed in an aqueous solution of 
aniline dye, take on an identifying color, 
largely gasoline, oil and water resistant. 
If they are cold-shaped, pipes up to 10 
x 1 can be treated as straight pieces. The 
varnish will not crack with further cold 
working. Pipes of larger diameter and 
those worked hot can only be anodized 
and dyed after the shaping process is com- 
pleted and the color may burn off. 


The Oxalic Acid Process 


The G.X.H. (continuous current-oxa!ic 
acid process) is used for the production 
of highly absorbent and corrosion resistant 
layers. This coating is produced in 40 
min. on aluminum of the highest purity 
using an electrolyte mainly of oxalic acid, 
with a current of 30 to 35 volts. The 
electrolyte must have a temperature of 
35 to 45 deg. C. (95 to 113 deg. F.) 
and the current density should amount to 
1-5-2 amps. per dm.’ The strong absorp- 
tion of the layer is used under the name 
“Seo Foto” for the deposition of photo- 
sensitive substances. 


Subsequent treatment of such layers is 
similar to the photographic process and 
is used for the manufacture of highly 
corrosion and heat-resisting sign plates. 
These color plates do not fade and possess 
a very high abrasion resistance. Half- 
tone photographs can be produced by this 
method. 


The success of the electric oxidation of 
aluminum and its alloys is due to the fact 
that no foreign metal is deposited. The 
coating of oxide is formed from the metal 
itself. Tiny pores in the coating reach 
down to the basic metal. This porosity 
makes possible the deposition of thicker 
layers. The coating of oxide grows more 
slowly as its thickness increases. After 
a certain point, the old layer is dis- 
solved and replaced by a new one. There 
fore it is impossible to produce layers of 
arbitrary thickness. As applied to aircraft 
materials the maximum thickness is ap 
proximately 30/1,000 mm. 

An advantage of this is that, if instruc 
tions are observed, thin cover sheets cam 
not be completely converted into oxide. 
Two-thirds of the oxide layer is formed 
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That question was recently asked of our Mr. W. G. 
Barstow by an executive of a large aviation manufacturer. 
Here are the facts: 


The pot in the particular MAHR furnace used by this 
manufacturer had been in operation for six years before 
it needed repair. After repair, it had been operating a 
year. The executive naturally considered that the pot was 
made of some wonderful material. Actually, it was made 
of ordinary boiler plate! The reason for its long life, as | 
Mr. Barstow showed, is the unusually successful MAHR 
method of firing. In view of this incident, it would be trite 
to say this man appreciates the value of MAHR Furnaces. ) 


For over a quarter century, MAHR has built furnaces | 
on the premise that “there is NO substitute for quality 
and sound engineering’’. Perhaps, on occasion, a MAHR } 
Furnace may cost a trifle more. But if the engineered per- | 
doemassepaiiiey gives longer life and higher quality 




















i POT FURNACE 

4R Standard Pot Furnace 
hood for cyanide, ete. Made 
any sizes and types, includ- 
rectangular type for molten 

These furnaces are specially 
yned for longer pot life— 
nas much as 25& to 50%! 
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f OL FURNACE—MAHR » of production, a far greater additional cost would be 
) dard Tool Furnace. Under well justified. 
> to 1800° F. for regular 
steels. Over and under fired Ask us for the names of MAHR users over the years. 
P eam itt Te oa Ask us also about the type of furnace YOU need. See the | 
: list of types in box. A MAHR Engineer can help you on | 
any heat treating problem—wire, write or phone today. | 
s ° ; oe eas 
j Sales Offices in Principal Cities ) 
. MAHR MANUFACTURING CO. | 
. - | 
S 
f. DIVISION OF DIAMOND IRON WORKS, INC. | 
is 1701 North Second Street + Minneapolis, Minnesoiz | 
f LEAD POTS ) 
ct MAHR Lead Pots in 
e hard use in a large ) 
j battery manufac- 
. turing company’s 
SMITHING FORGE — MAHR Open Top 7 $ 
ty Smithing Forge with blower furnishing primary and 
er secondary combustion air, and air for air curtains. 
re 
er —s 
s- 
e M A Annealing Furnace Types: Other MAHR 
of Carburizing Car Bottom Equipment: 
ft Bc kin Pit Rivet Forges ) 
p- FURNACES ai : Pusher Torches | 
Hardening 
FOR EVERY ite Roller Hearth Burners | 
= 1“ | rging Continuous Blowers . 
EAT TREATING Drawing Pot Valves | 
. NEED Stress Relief Rotary Smithing Forges 
: 
ed | 
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KOLD-HOLD 


Rivet Machine 


Cuts Rejects! 


Keep aluminum alloy rivets in 
anneal at —45° F. and cut in- 
spection rejects as much as 10% 
to 50% ... with KOLD-HOLD 
Rivet Storage Machines. 


Stored rivets drive faster, are 
less subject to head cracks — 
fewer have to be drilled out and 
replaced. Speed production, too, 
with rivets stored right where 
they are used. Handy tube as- 
sembly classifies rivets—permits 
storage up to moment of use. 


Where large quantities of 
rivets are used, large KOLD- 
HOLD rivet storage units are at 
annealing stations, and small 
portable KOLD-HOLD units 
carry rivets to departments. 


Whatever your rivet storage 
or industrial sub-zero processing 
problems may be, investigate 
KOLD-HOLD. Get complete de- 
tails, NOW. 


New York — 254 W. 3ist St. — Penn. 6-1161 
Chicago — 201 N. Wells — Randolph 3986 
Los Angeles — 1015 W. Second — Mich. 4989 








inside the basis metal by inward growth. 
Therefore specific dimensions are not strict- 
ly retained but so far that has not proved 
detrimental. 

The electric disruptive strength of the 
coating is very great. This would be det- 
rimental to radio equipment if it were 
not possible to bond all the structural 
components of an aircraft. A perfect elec- 
tric connection is established by the rivets 
and screws and also because all bore holes 
on anodized parts are made before assembly 
or redrilled. In the electrical industry the 
oxide layer is used as an insulating agent 
for aluminum wires. This insulating ac- 
tion makes it easy, in inspection, to check 
any flaws with a torch battery and bulb. 


Welding Not Possible 

Anodized materials cannot be welded as 
melting point is four times higher than that 
of aluminum. If anodization shows up 
cracks, so that re-welding is necessary the 
parts must first be de-anodized in a hot 
caustic soda bath or a nitric-fluoric acid 
pickling bath. 

Electric oxidation shows up cracks and 
inclusions both after the preliminary pick- 
ling and during actual oxidation. In ex- 
pensive work requiring milling, shaping, 
and turning, the process is applied to un- 
fabricated material to detect faults. Ex- 
tensive machining should not be carried 
out on anodized specimens unless re-ano- 
dization is possible. 

Fabrication of anodized parts is only 
permissable if done without annealing or 
subsequent heat treatment, or if the parts 
are de-anodized. 

A specimen can be anodized in 14 
hrs., gaining a protection against corro- 
sion equal to three layers of lacquer. It 
can be riveted immediately and the oxide 
will not crack at the rivet points. A 
single coat of paint provides camouflage, 
recognition marks, and protection for rivets. 

Improvements at the Dornier works have 
reduced the cost of this process to one- 
quarter that of a three-layer lacquer coat- 
ing. 

—Aircraft Production, 
Oct. 1942, pages 604-607. 


Small Tool Reclamation 
Condensed from "The Welding Engineer” 


Today the oxy-actylene welding torch is 
performing hundreds of operations in main- 
taining and fabricating shop tools, without 
which production speeds would be impeded 
seriously. 

For example, extra long heavy-duty ream- 
ers, used to ream locomotive frame bolt 
holes, receive rough usage. The tang is 
often snapped from the tapered end of 
the reamer, which is expensive and today 
irreplaceable. The welder can rebuild the 
tang after which the end is ground or ma» 
chined back to size. 

The welding of reamers, as of drills, re- 
quires a high degree of skill. All cracks 
must be removed and all checked pieces 
either ground or chipped from the broken 
tang. A mild steel rod is used for the weld- 
ing and carburizing (excess acetylene) 
flame must be maintained at all times. 

Welding must start as soon as the heated 
end of the reamer becomes molten and the 
puddle must be ready to receive the filler 





metal. Working the metal with the flame 
must be avoided as it burns up carbon, re- 
ducing the high quality of the steel. If the 
puddle is sluggish, adding a few grains of 
cast iron flux will dissolve the oxide and 
free the metal. 


Regulating Correct Dimensions 


One of the most important points in tool 
reclamation is to check frequently to be sure 
that the deposit being added will grind 
or machine to the correct dimensions. Too 
little added will necessitate “re-doing’’ and 
too much wastes time and labor. 

This procedure also is used successfully 
in making extension drills (high speed 
drill bits welded to long shanks). A simple 
fixture is employed to align the parts. An 
example is a ¥g in. high speed drill flame- 
welded to a mild steel shank, which is used 
to bore oil holes in giant wrist pins, often 
drilling 12 to 14 in. through a top grade 
of steel. 

If a drill er reamer must be used in an 
inaccessible position, an extension may be 
made by welding male and female collets 
to a piece of pipe or bar. With the ex- 
tension socket in the motor and the drill 
or reamer in the socket, drilling or ream- 
ing may be accomplished 4 or 5 ft. from 
the driving force. 

A radical arrangement of this type is used 
in welding the superheater flues in the fire 
box of a boiler. Because of the limited 
space in the fire box, those flues are usually 
rolled by hand. The new arrangement of 
heavy-duty male and female collets, flame- 
welded to a 12 ft. piece of 144 in. pipe, 
makes it possible to roll the flues in min- 
utes instead of hours. 


Brazing Tool Tips 


Cemented carbide tools of odd shape: 
and sizes are made by buying carbide tips 
forging the tools, milling out the seat fo: 
the tip and brazing it into place with an 
oxy-acetylene torch and a bronze welding 
rod. As the carbide tip and the tool stec! 
do not have a strong affinity for bronze, 
any foreign matter will spoil the bond. Both 
should therefore be dipped in carbon tetra- 
chloride before brazing. 

A light layer of bronze is deposited on 
the tool and tip and the latter is held in 
place with an old file or piece of hard- 
facing rod. The flame brings both pieces 
gradually to a red heat and as the bronze 
begins to flow, pressure is applied to force 
the tip into the seat and squeeze out all 
air bubbles. When set, the entire tool 
is buried in some heat control material 
such as lime or chopped asbestos or 
wrapped in asbestos paper until it attains 
room temperature. 


Hard Facing 


A deposit of hard-facing on the tip of 
a machine tool often enables the machinist 
to complete an otherwise impossible job. 
There are two methods of application. One 
is fusion and the other, the sweating meth- 
od. The latter is preferred because of 
the small amount of inter-alloying encoun- 
tered. 

In this method, the part to be coated 
is brought to a dark red heat. As the 
metal changes from a dull to a shiny ap- 
pearance, the surface seems to 
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POINTS THE WAY 
TO SAVE ALLOYS 





EXTRAVAGANT! 


Solid, alloy tool below ties up 
from one to one and one-half 
pounds of scarce alloys. 


In the above 2" x I" x 12" high- 


speed steel tool, only that part of 
PINK on the above tool shows the alloy at the cutting edge is of 


alloy diffusion through 24 cubic immediate usefulness—the balance 
inches. A needless wastel is lost for present requirements. 











ECONOMICAL! 


Firthite-tipped tool below con- 
tains only grams—not pounds 
—of scarce and essential alloys. 








This Firthite sintered-carbide tip, 
RED on the above tool _ brazed to plain carbon-steel shank, 
shows alloy concentra- measures only 3" x "x 1"— 
| tion, 3/16 of | cubic will remove metal faster than high- 
, inch, placed effectively speed steel, give better finish and 
at the cutting edge! more accurate work. 
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Electronic Pyrometer Controller 


The Alnor Controller offers a simplified, economical means of 
achieving the harmony of temperature between mold and melt which is es- 
sential for the production of faultless die castings. 


Based on the principle of the electron tube, it provides full automatic control 
of fuel-flow or current without motors or moving mechanical parts . 


. . Sensi- 


tivity is such that variations in temperature equal to as little as .2% of the 
scale length induce control operation. 


Write for full details and prices 
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liquid. Hard-facing then applied will 
spread thinly in a true tinning style. In 
other places hard-facing deposits seem to 
work miracles, particularly on bearing sur- 
faces subjected to great abrasive wear. 
Teeth on a broken gear may be welded. 
Cast iron teeth are usually replaced with 
bronze. Steel gear may be built up with the 
torch and a steel rod. Handles broken from 
machines may be welded back into place. 


Making and Improving Wrenches 


Wrenches may be made and improved. 
An open-type wrench which bothered the 
mechanic by sliding off the nut, had two 
short pieces of rod welded across the 
corners. A fine S-wrench may be flame- 
cut from a spring leaf. After being filed 
or ground it should be heat treated to 
reestablish the strength of the steel. A 
barrel or socket wrench may be made from 
a motor car wrist pin. 

An eye shield of shatter proof glass in a 
cast frame has been welded to an emery 
wheel guard. The shield is on a hinge 
made by welding short pieces of 1%4-in. 
pipe. 

Brazing applied with the torch saves 
many air-operated tools, particularly pistons 
and connecting rods. Cast aluminum 
bodies of ait-powered tools that have 
cracked or broken may be welded and re- 
placed. There are also many other appli- 
cations of welding such as broken castings 
of all types and kinds and a myriad of 
parts of all sizes. 


—Arthur Havens, Welding Engineer, 
Vol. 27, Nov. 1942, pages 35-37. 
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Saving Tungsten Electrodes 
in Atomic Hydrogen Welding 
Condensed from “The Welding Engineer’ 


The present scarcity of tungsten makes it 
necessary to conserve it by eliminating the 
careless methods of handling the electrodes 
of almost pure tungsten which are used 
in atomic-hydrogen welding. 

If a short length of elctrode is needed, 
the standard lengths may be cut in a 
cutting wheel or on the cover of a grind- 
ing wheel but never broken. This is be- 
cause, if crystalline in structure, the elec- 
trode will shatter when broken or, if 
fibrous, will split longitudinally. Stub 
ends should always be saved to use when 
required. 

Hydrogen flow should be properly ad- 
justed. Insufficient hydrogen results in 
excessive consumption of tungsten and ex- 
cessive hydrogen is wasteful of gas. Both 
conditions have an adverse effect upon weld- 
ing speed and quality. 


Proper Hydrogen Flow 


Proper adjustment may be found by (1) 
reducing the hydrogen pressure from ap- 
proximately 10 Ibs. per sq. in. until small 
beads, indicating rapid evaporation, begin 
to form on the ends of the electrodes and 
the arc becomes unstable; and (2) in- 
creasing the pressure slowly until the beads 
disappear and a well-defined arc appears. 
The reducing valve should be kept set at 
this point, probably between 4 and 7 Ibs. 





per sq. in., and not changed unless the 
electrode holder or clamps are changed. 

Only experience gives knowledge of the 
proper current and, in welding many of the 
same pieces, it pays to spend time in de- 
termining optimum welding procedure. 
The size of the electrode should be se- 
lected so that the operating current falls 
within its current range. With a choice 
between two electrodes, the larger will re- 
duce the possibility of overheating the 
tungsten near the arcing end and make it 
easier to establish and maintain a stable 
arc. 


The holder must be adjusted for mini- 
mum and maximum extension of the elec- 
trode from the clamps. If the maximum 
is exceeded, there is likelihood of overheat- 
ing and evaporating the tungsten unless 
excessive hydrogen is used. The electrode 
may drop off in globules when the exten 
sion is exceptionally long and/or when the 
electrode is being operated near its maxi- 
mum current density. 


Burning to less than minimum exten- 
sion causes danger of damaging the clamp 
tips. Burned tips must be replaced but 
dirty ones may be cleaned with a wire 
brush or blunt tool. 


Caring for the Electrode Holder 


The electrode holder should be hung 
up when not in use. The collet chuck, 
the portion of the clamp making contact 
with the electrode, should be kept clean 
so as not to restrict the flow of hydro- 
gen. As the electrode is consumed it may 
be tapped with a wooden or fiber block. 
Fibrous electrodes often split when tapped 
with steel. The clamping nuts should be 
tightened with the fingers. Pliers or other 
tools cause breakage. 


Neither the molten filler nor the work 
must come into contact with the electrode, 
as slight adulteration reduces the melting 
point of pure tungsten and increases its 
consumption. If it happens by accident, 
the electrode holder should be moved to 
force the arc outside the hydrogen shield. 
The alloy ball on the end of the electrode 
will be oxidized and the source of contam- 
ination eliminated. 


Any spatter on the electrodes should be 
removed with a wire brush or blunt in- 
strument when the arc is stopped. 


The work should be arranged, or jigs and 
fixtures used, so that the percentage of weld- 
ing time to arc time will be increased, as 
frequent starts and stops increase consump- 
tion of tungsten. The experienced welder 
will usually start the arc on his first at 
tempt. The beginner may find it advan- 
tageous to start by drawing the tips across 
a piece of charred wood or graphite. 

By using a short length of electrode 
in the top of the clamp for a hydrogen seal 
and a means of moving the electrode, all 
electrodes may be economically burned down 
to ends of one to two inches. 

All stub ends should be saved and sold 
at the current price of tungsten ore. The 
General Electric Co. will purchase them 
in minimum quantities of 5 lbs. On 4 
nation-wide scale, such trivial conservation 
methods will save a large amount of tung: 
sten. 


—L. G. Pickhaver, Welding Engineer, 
Vol. 27, Nov. 1942, pages 39-41. 
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Stewart automatically 
controlled continuous 
hardening, quenching 
and drawing installa- 
tion at Rockford Drop 


4 Forge Co., Rockford, Iill, 


he Rockford Drop Forge Company of Rockford, Illinois, is 
called upon to fabricate up to 3500 tons of steel per 
month. All this tonnage requires heating to produce plas- 
ticity for forging. After the metal has been formed into the 
desired shape, it must be submitted to various types of 
heat treatments to produce the desired physical proper- 
ties such as normalizing, annealing, heating for quenching, 
and drawing. 


Since the Rockford Drop Forge Company operates a 
commercial shop, it must obtain heat treatment equipment 
elastic enough to treat many shapes and parts made of 
steel of various grades and chemical analyses. To meet 
production demands, economy and uniform physical prop- 


MEETING HEAT-TREATING REQUIREMENTS IN MODERN DROP-FORGE WORK with 














erties in such items as automotive connecting rods, etc., a 
Stewart automatically controlled continuous hardening, 
quenching and drawing furnace was installed. 

Mr. J. N. Harris, Metallurgical Engineer at the Rockford 
Drop Forge Company, writes us that “the Stewart units are 
now operating on war production materials and doing a 
wonderful job for Victory.” 

This installation is typical of the industrial furnaces 
Stewart engineers are building every day to meet the 
specified requirements of manufacturers all over the con- 
tinent. 

Stewart builds, in addition, a full line of standard 
type furnaces. 


STEWART VEST-POCKET HEAT TREATING DATA BOOK 


Write for Your Free Copy 


Sixty-eight pages of charts, tables, diagrams and factual data on latest steel speci- 
fications, characteristics and applications, heat treatments, heating time allowances, 
hardness and tempering conversion tables, carburizing, case hardening, cyaniding, 
quenching notes, furnace capacity information, melting points of common metals, 
etc. Handy, vest-pocket size. We will be glad to send you a copy with our compli- 
ments upon request. 


A letter, wire or ‘phone call will promptly bring you information and details on STEWART Furnaces, 
either units for which plans are now ready or units especially designed to meet your need. Or, if you 
prefer, a STEWART engineer will be glad to call and discuss your heat-treating problems with you. 


STEWART INDUSTRIAL FURNACE DIV. of CHICAGO FLEXIBLE SHAFT CO. 
Main Office: 5600 W. Roosevelt Road, Chicago, Illinois 
Canada Factory: (FLEXIBLE SHAFT CO., LTD.) 321 Weston Rd., So., Toronto 
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New Uses for Induction Heating 


Condensed from “American Machinist’ ; 


Induction heating has the following ad- 
vantages: (1) Close control of time and 
temperature; (2) ability to use on pro- 
duction line; (3) decreased oxidation and 
distortion. 

Before the war, induction heating was 
used mainly on iron and steel. Such ap- 
plications are still of importance: e.g. 
heating bar stock for forging shell, hard- 
ening armor piercing shell, brazing bomb 
bodies and aircraft sub-assemblies. How- 
ever, it is now being used for non-mag- 
netic alloys; e.g. for mouth annealing brass 
cartridge cases, selective annealing of 


aluminum aircraft sub-assemblies, etc. In 
the case of steel, the steel should be prop- 
erly heat treated to the best core struc- 
ture (usually sorbitic) before induction 


High carbon steel punches for drawing 
cartridge cases are being hardened by induc- 
tion to minimize distortion and decrease 
grinding allowances. Oil hardening steels 
can be water quenched after induction 
hardening because of the close control of 
pressure and time of water quenching. 

In the case of internal selective harden- 
ing -— bores of steel tubes, aircraft engine 
cylinder barrels, alloy iron Diesel engine 
sleeves — the time required is even less 
than in hardening externally because the 
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TREMENDOUS INCREASE IN 
PRODUCTION SPEED 


The Robinson Method of High-Frequency 
Induction Heat-Treating completely 
eliminates inconvenient hardening meth- 
ods. The heat-treating cycle is reduced to 
minutes — or seconds. 


SUBSTANTIAL SAVINGS IN 
PRODUCTION COSTS 


Robinson Automatic Units reduce the 
cost of heat-treating to a fraction of 
former figures. The short heat-treating 
cycle eliminates scaling and decarburiza- 
tion — prevents austenitic grain growth. 
Human error is reduced to a minimum— 
the number of rejects is further reduced 
by standardized performance as each 
heat-treated part is identical to the ones 
preceding and following. 


ROBINSON 


PRECISE CONTROL OVER THE 
HEAT-TREATING PROCESS 


The location, temperature, time at tem- 
perature, and depth of heat penetration 
are easily and accurately controlled. The 
core structure of the product to be heat- 
treated can be retained, if desired, with- 
out danger of the case crushing when 
subjected to severe deformation stresses. 
Inside surfaces may be locally heat-treated 
with the same ease as outside surfaces. 


Engineered for fully-automatic feed...no 
skilled manpower required . . . extremely 
low maintenance costs... quick and inex- 
pensive changeover from one operation to 
another on war time work, or an equally 
simple changeover from war time to peace 
time products. 
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energy can be much more concentrated. 
Induction annealing is being used for gun 
parts of SAE 1050, and for the rim por. 
tion of cold drawn 105 mm. steel howitzer 
cases. 

Important savings can be realized in 
scarce alloys by proper application of in. 
duction hardening; i.e. SAE 52100 can be 
satisfactorily replaced by SAE 1055 and 
1065. SAE 1040 may prove entirely sat. 
isfactory for aircraft engine cylinder barrels, 
etc. Also, induction hardening of the 
inside of tubes increases the physical prop- 
erties, minimizes wear and possibly avoids 
the need to specify a better material. 

Induction hardening acts as a 100 per 
cent inspection, since it shows up defects 
which may have escaped detection in prior 
examination (sand holes, porosity and other 
heterogeneous parts.) 

Although the equipment cost is high, 
it is often offset by other factors. For 
example, blanks for 75 mm. shells are 
heated in induction furnaces one at a time; 
2 min. 28 sec. are required to heat to 
2350 deg. F. But the soft scale on the 
billet so heated is responsible for longer 
die life and less machine down time. 

The newest development is probably the 
production of composite structure through 
brazing and soldering. The heat is con- 
fined to the braze line, so the physical 
properties of the other portions of the 


projectile are not affected. 


—R. LeGrand, American Machinist, 
Vol. 86, Oct. 1, 1942, pages 1079-1081; 
Oct. 15, 1942, pages 1158-1161. 


Electro-Galvanizing 


Condensed from “Sheet Metal Industries” 


The general method of electro-galvaniz- 
ing steel strip was to pull the strip 
through long baths in which it was plated. 
This method was cumbersome, expensive, 
and produced bubbles of hydrogen which 
detracted from the perfection of the coat- 
ing. The British Coated Sheets, Ltd. first 
attacked the problem on the basis of steel 
sheets. Exposure to the current for a 
series of short periods gave a finer and 
more uniform coating than prolonged ex- 
posure in one vat. Four main problems 
had to be solved: 

1. Avoidance of bending — solved by 
having horizontal slits in the vats for 
entry and egress. The resulting electrolyte 
leakage was turned into an advantage by 
using a much larger volume, and circulat- 
ing it so that the leakage is returned to 
the storage tank. The greater volume also 
led to increased stability. 

2. Constant progression through the vat 
or vats. 

3. A series of operations rather than 
one prolonged immersion. Therefore & 
number of comparatively short but wide 
vats were used. 

4. Elimination of hydrogen was accom 
plished by having rubber lips on the hott 
zontal orifices, which clean off the bub- 
bles adhering to the sheets as they come 
from each vat. 

Details are given of modifications neces- 
sary if strip is to be electrogalvanized. 

The steel moves first through a series of 
3 or more pickling vats using 6.5 
13 per cent H:SO, (depending upon the 
quality of the sheet or strip) at 115 deg. 
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F. Between each pickling vat is a pair 
of rotary scrubbers. If the steel is oxidized 
badly or has been oil dipped, additional 
vats may be required. The acidity of the 
pickle should be checked frequently by a 
hydrometer and by analysis for iron by the 
cupferron method. Two hot washing vats 
with a rotary scrubber are used to remove 
finally any foreign matter. The brushes are 
rotated in the same direction as the strip 
to avoid catching the strip in the brushes. 
In the plating bath, the feed rollers form 
the negative connection. The top roller 
is of stainless steel and the lower roller 
of semi-hard rubber presses the steel into 
perfect contact with the cathode. The steel 
is passed through a series of plating vats 








dependent upon the amount of zinc to be 
deposited and the pace at which it is de- 
sired to pass the sheets through. 

The plating solution contains alum- 
inum sulphate (A1:S0,.18H:O) zinc sul- 
phate (ZnSO..7H:O) sulphuric acid 
(H:SO,.) and two unnamed colloids. Meth- 
ods are given for checking the composition 
of the bath. The temperature is 95 to 
115 deg. F. After the solution reaches 115 
deg. F., the heating is turned off as the 
heat from the adjacent pickle and the heat 
caused by the current will keep the tem- 
perature within the range for a complete 
8-hr. shift. Excess electrolyte is removed 
by a wash in warm water (135 deg. F.). 

The steel is then dried in a drying cham- 
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ber at 130 deg. F.; 99 per cent pure zinc 
with an area of 36 sq. ft. is used for 
anodes. Approximate recovery is about 24 
per cent of the original weight. Anodes 
are not allowed to become too thin as a 
higher voltage would then have to be 
used. 

A current density of 100 amps. per sq. 
ft. of surface is utilized. In the particular 
machine described, 22 BG strip, 14% in. 
wide, can be plated with 0.045 to 0.05 
oz. per sq. ft. of surface with a weekly 
output of approximately 100 tons (24 
hr.-7 day week) as 24 strips are put 
through concurrently. 


—G. G. J. Adey, Sheet Metal Ind., Vol. 
16, Sept. 1942, pages 1309-1314 


Contour Metal Sawing 


Condensed from 
“Heat Treating and Forging” 


Tests with four leading brands of metal- 
cutting band-saws showed a variation of 
cutting time on a fixed linear dimension 
and a variation in wear of teeth. Inves- 
tigation of individual milling and setting 
of teeth indicated all four brands were 
equal, previous to testing. 

Test was made with 4-in. 12 P-Raker 
tooth heavy set-A temper saw bands. X- 
ray examination showed all four welded 
bands were entirely free from cracks and 
other hardening defects. Material sawed 
was 1'4-in. high-chromium, high-carbon 
steel. Sawing period with each band was 
30 min. 

Saw No. 1 cut 7% in.; No. 2 cut 7 
in; No. 3, 6 in.; and No. 4, 54 in. Mag- 
nification at X40 showed a slight but iden- 
tical wear of teeth with Nos. 1 and 2 
saws. Saws Nos. 3 and 4 also showed 
identical wear but considerably more than 
the first two. 

A second 30-min. test was made with 
Nos. 1 and 2 saws. In this test, No. 1 
saw again cut 714 in., while No. 2 dropped 
to 6144 in. A second examination of the 
teeth showed that saw No. 2 had worn 
slightly more than No. 1. 

Inquiries from the respective manufac- 
turers of these two bands revealed that 
ultimate tensile strength of saw No. 1 
was 132,680 lbs. per sq. in., whereas that 
of No. 2 was 90,730 !bs. per sq. in. Su 
periority of saw No. 1 was attributed to 
an improved air-gas furnace hardening 
technique and annealing at 350 deg. F. 
had an ultimate strength of 115,120 lbs. 
per sq. in. Another band similarly hard- 
ened but annealed at 490 deg. F. had an 
ultimate strength of 109,268 Ibs. per sq. 
in. 
It is therefore apparent that tensile 
strength is a governing factor of band- 
saw life, and that heat treatment must 
be precisely controlled. 

Saw No. 1 was almost entirely free from 
camber. This feature of accuracy has 
much to do to preserve uniform cutting 
action. All band-saw stock is subject 
camber from the mill through processing. 
The milling operation relieves some of the 
strains on one side of the band, but only 
by exact control of the heat-treating 
process can stresses be adjusted so as @ 
produce bands of maximum straightness. 


— H. J. Chamberland, Heat Tresting & 
Forging, Vol. 28, Nov. 1942, pages 589-590. 
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CARBURI 
DECARBURIZAT 





Hardening of Engine Cylinder 
Sleeves in Internally Heated 
Nu-Sal Bath. 


A patented chloride base salt, with M.P. 1230° F.—WR. 
1650° F.—Wt./cu. ft.—125 lb. Packed in 200 Ib. drums 
or 450 Ib. barrels. When used with Park Rectifier at rate of 
approximately 44% of bath weight per 24 hour day, to remove 
oxide impurities, which are easily removed daily from “‘sludge” 
formed at bottom of bath, this non-fuming salt produces scale 
free work without carburization or decarburization. Products 
can be oil or water quenched, with perfect solubility after 
quench. To reduce surface heat losses by bath radiation, 
etc., it is sometimes advisable to use Park Kase Carbon 
as a cover for top of bath. This will not burn up readily, 
and provides more economical operation. Salt 
operates in pressed, cast steel, treated alloy con- 
tainers, or internally heated pots. RECTI- 
FIER NO. 1—Powder— 50-100 lb. drums. 
PARK KASE CARBON POWDER — 
50-100 lb. drums. Write today for 
bulletin No. 100. 


@ Liquid and Solid Carburizers yy Cyanide, Neutral 
and High Speed Steel Salts yy Lead Pot Carbon 3 
Charcoal yy Coke x No Carb. x Carbon Pre- 
venter yy Quenching and Tempering Oils yy Draw- 
ing Salts yy Metal Cleaners yy Liquid Grain Cement 


8074 MILITARY AVE. DETROIT, MICH. 











Resistance Welding Electrodes 


Condensed from “Sheet Metal Industries’ 


It is of fundamental importance in spot 
welding that the electrode tips maintain 
their shape and size as modifications in tip 
diameter change current density and there- 
fore the heating in a given time. 

Ordinary copper leaves much to be de- 
sired because of its softness and early 
deformation entailing considerable main- 
tenance work. Various other combinations 
such as copper-cadmium, copper-chromium, 
copper-chromium-cobalt, copper-beryllium, 
copper-silver, and copper-cadmium-silver 
have been tried in efforts to increase the 
hardness at high temperatures without de- 


creasing unduly the electrical and thermal 
conductivity. For example at 300 deg. C. 
(572 deg. F.) where the hardness of cop- 
per is about 50 Brinell, copper-cadmium- 
silver (largely used for resistance welding 
electrodes) is about 140, copper-cadmium 
(cold worked) 125, and copper-chromium 
(heat treated and cold worked) 150. 
The minimum amount of these special 
materials should be used since conductivity 
is never as high and cost is always much 
greater than copper. If the dimensions of 
the electrode are large (144 to 144 in. 


‘diam.), driven inserts may be used. An- 


other modification (Komovski electrode) 
uses a steel or strong copper base alloy 
ring around the tip to obviate spreading 











@MFURNACES 


For Every Industrial Heat Treating Process 





THIS SMALL EF, SPECIAL ATMOSPHERE FURNACE 
HARDENS 250 LBS. PER HOUR - - SCALE FREE 


While more widely known as “designers and builders of large production furnaces,” 
The Electric Furnace Company also builds numerous smaller continuous automatic units. 
These smaller furnaces incorporate the same expert engineering service and experience 
and the same ruggedness and refinements which characterize their larger units. 


The above rotary, scale-free hardening furnace 
is an excellent example. This comparatively 
small and inexpensive installation handles mis- 
cellaneous smali and medium sized products 
such as springs, bolts, screws, etc., at the rate 
of 250 ibs. per hour. 


The complete unit consists of furnace, quench- 
ing equipment, automatic controls and an 
Elfurno generator for puoowing, Be protective 


atmosphere for scale-free ha ing. 


With this equipment, the heat treating of 
miscellaneous smali and medium sized parts 
and products is placed on a practical, con- 
tinuous, uniform and economical basis. The 
furnace has two and two quench tanks. 
The material is loaded into heat resisting alloy 


trays, carried around the furnace and dis- 
charged through sealed chutes to either a 
water or an oil quench. The drive is so 


arranged that the rotation of the hearth may 
be in either direction, thus by using opposite 
doors for loading, it is possible to operate the 
furnace in either direction and to discharge 
into either the oil or the water quench. 


This permits considerable flexibility as the 
material may be either oil or water quenched 
from the same equipment without moving the 
quench tanks or changing the quenching 
medium. By removing the material from the 
trays instead of discharging into quench tanks, 
this furnace can also be used for drawing, 
annealing or other processes. 


For heat treating from 300 to 1700 Ibs. per hour, we recommend the EF Continuous 
Chain Belt Conveyor Type Furnaces which we build in five standard sizes. These 
furnaces handle all kinds of products ranging in size from small springs and 
machine gun cartridge clips up to large track links for tanks and tractors. 

Send for additional information on the above and other types. 


The Electric Furnace Co., Salem, Ohio 
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or mushrooming. 

In very few cases is it possible to use 
a composite metal such as copper-tung- 
sten or silver-tungsten as it invariably tends 
to stick to the stock during welding. How- 
ever, considerable success has been obtained 
with driven inserts of this type in copper 
or copper-cadmium electrode shanks for 
welding nickel, tungsten, and molybdenum. 

In the case of seam welder electrodes, 
it is most economical to use rings as the 
renewable electrodes rather than discs. 
These rings are usually clamped or screwed 
onto the normal copper or copper alloy 
disc body. 

In flash welder jaws, the usual alumin- 
um bronze or copper base alloy dies can 
be used to advantage by the addition of fac- 
ings or edgings or inserts of copper-tung- 
sten composite metal sections which are 
usually produced by powder metallurgy. 
Since these jaws clamp the parts and mere- 
ly convey current to the parts to be welded 
but not to the actual weld location, they 
are relatively cold and greater hardness 
even at the expense of conductivity is 
desirable. 

In projection welding, inserts of com- 
posite copper tungsten of great hardness 
and high conductivity can be used to ad- 


vantage. 
—S. H. Parsonage, Sheet Metal Ind 
Vol. 16, Dec. 1942, pages 1913-191/ 


New Lead Plating Process 


Condensed from Proceedings of 
the American Electroplaters’ Society 


Ease of preparation and stability are 
advantages stated for the lead sulfamate 
plating bath. Another advantage is frec- 
dom from the hazards attendant on the use 
of hydrofluoric acid, which is required in 
operating either the fluoborate or fiuosili- 
cate lead plating baths. A preferred bath 
composition is: Lead plating salts, 40 
oz. per gal.; addition agent No. 1, 1.3 oz. 
per gal.; addition agent No. 2, 0.04 oz. 
per gal. In many applications only addi- 
tion agent No. 1 is required. 

For barrel plating, or in cases where 
unusually good covering power is re- 
quired, addition agent No. 2 is used. The 
presence of suspended matter in the bath 
appears to have little effect upon the 
smoothness of the deposit. 

Operating characteristics are: Anode and 
cathode current efficiencies, 100 per cent; 
cathode current density, 5 to 40 amp. per 
sq. ft.; anode current density, 5 to 150 amp. 
per sq. ft.; pH, 1.3 to 2.0; temp., 75 to 
120 deg. F.; voltage (still), 3 to 8, (bar- 
rel), 9 to 14; throwing power (Haring 
Cell, 5 to 1 ratio), about 0 per cent; depo- 
sition rate, 0.001 in. in 21 mins. at 20 
amp. per sq. ft. 

Lead plated directly on steel adheres 
fairly well but, for best adhesion, a copper 
cyanide strike is recommended. 

Suggested commercial applications of 
lead plating include the plating of nuts, 
bolts, etc., to replace strategic metals such 
as copper, cadmium, and nickel. Other 
uses are the plating of wire as a drawing 
lubricant, and the plating of structural 
steel for corrosion resistance. 


—E. W. Schweikher, Proc. Am. Electro- 
platers’’ Soc., 1942, pages 90-91. 
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Assemblies are prepared with 1/32” 
dia. EASY-FLO wire preplaced in a 
groove. Spiral strip is weighted on 
top to force it down when EASY- 
FLO melts. Assemblies are brazed 
in a gas furnace. Preplacing the 


alloy helps speed production and 
gives control of amount of alloy 
used, 
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on this war job 


THE JOB —Producing aircraft ma- 





chine gun magazine end plates. 


FORMER METHOD —Plates were 
machined from heavy forgings. Pro- 
duction rate was 32 minutes per 
plate. 





NOW—Spiral strips are EASY-FLO 


brazed to steel stampings as shown 
in the illustrations. 


RESULTS —-EASY-FLO brazed con- 
struction changed this job from a 
bottleneck to the fastest operation 
on the line. It reduced time per 
plate to 5 minutes, a production 
jump of over 500% — saved thou- 
sands of Ibs. of steel and hundreds 
of man-hours—freed machines for 
other work—cut costs to such an 
extent that substantially lower bids 
were made on subsequent contracts. 
In a part going into planes, the 
weight reduction was particularly 
advantageous. 





EASY-FLO IS THE KEY 


Equally gratifying results have been 
obtained on many other war jobs 
redesigned for EASY-FLO brazed 
construction—a construction made 
practical because this low-tempera- 
ture silver alloy makes joints as 
strong as solid metal—and makes 
them fast and reliably because it is 
so free-flowing, fast-acting. 


IT IS EASY TO CHANGE TO EASY- 
FLO BRAZED CONSTRUCTION 


This fact plus the benefits gained in 
time, metal saved and savings in 
cost, justifies a change from ma- 
chined parts to EASY-FLO brazed 
construction wherever possible. 
We'll be glad to cooperate in check- 
ing your designs for opportunities. 


FOR DETAILS ABOUT EASY-FLO 


speed, reliability and economy on 
both ferrous and non-ferrous metal 
joining, write today for Bulletin 12. 





















































Metals in a German Aero Engine 
Condensed from “S.A.E. Journal” 




















































The Junkers 211 B engine is one of 3 
large liquid-cooled aircraft engines known 
to be produced in quantity in Germany. 
It powers the Junkers JU-88 and Heinkle 
He 111K twin-engine dive bomber, and 
the Focke-Wulf FW 200 K long range 4- 
engine bomber. 

The engine examined has apparently run 
but a few hours since being overhauled. 
Its cylinder block was poured in October 
1939 but examination of an engine with 
a more recently poured crankcase showed 
no observable changes. 


General Appraisal 
Like the Daimler-Benz 601 series, it has 

a 60-deg. inverted-vee with direct gasoline 

injection, but its fundamental construction, 

detail design practice, and metallurgy are 


surprisingly different. The only parts in 
. common are possibly the starter and gen- 


erator. 
esi fl The general arrangement is logical and 
simple but the solution of typical design 


problems for optimum stress distribution is 
carried to the most minute details. Parts 
expected to require service replacement ap- 
pear to be interchangeable. Surface finish 
and dimensional uniformity of like parts 
equal American practice, with but few cx- 
ceptions. 

Materials betrayed little shortage of stra- 
tegic alloying elements. In general, the 
steels were drawn to hardness far below 
ee their usable upper limits and control of 

psistamce to Corrosion, grain size was somewhat neglected. 

Specifications follow the usual German 


Problems of Specific practice of very large displacements and 
; Metal-Forms and Fabricat- conservative mean effective pressures and 






Engineering Properties 
W ear, Fatigue, Creep, 








Industries and Products ¢ Selection on 


j gr. ; 2 rotative speeds. However, the relatively 
ing Methods « Non-Metallics in thag ndustries Applications of light weight per unit of displacement re- 7 

. , ; sults in a net power output per pound not 
Individual Materials « Conservations bstitution far below its competitors. 


Fully automatic devices controlling pro 
peller speed, manifold pressure, mixture 7 
ratio, spark advance, and supercharger geat 
ratio remove all possible distractions from 
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the pilot. 
Metals in a German Aero Engine ——— —— Constructional Details ] 
— Notable in the general arrangement are) 
Applications of Magnet Alloys ——_——— 410 the compact accessories section, the high” 
Substitutes for Gear Steels —____ 412 mounting location, and the amount of ex-7 
pi ; ternal plumbing. Lengihwise the engine 8 J 
Heat Resistant Alloy Castings are URONAIEL Bene 414 compact, having 6.62 in. cylinder centers 
Cranhshate Dostum diad Fitigne wnussn2nwie cess Als with a 5.9 in. bore. The crankcase is 
} ge and Fatigne ais cast aluminum of substantial monoblock” 


Welded Machine Tools —$$_—_—__——_—_____—1_—— ._ 418 construction. Only the stressed ribs are) 
hand polished. q 

The angular distribution of counter 7 

weights, in the crankshaft, is optimum t07 

relieve main bearing loads. Large com) 

pound re-entrant fillets on the underneath 

semicircumference of crankpins, and the® 

, semicircumference of main journals adjoift- 


ing the working part of the associated | C 
crankcheeks, obtain a maximum fillet with 2A | 
out reduction of bearing area in the highly JAY ; 
loaded portions. Lubricant is supplied 10 J j 


the front of the crankshaft. mm eh 
No crankshaft torsional vibration damp-) m\s 
ers are used and splines on the accessories) 
driveshaft were badly galled. Wear 0 
the crankpins in the planes of the throw 
was high, explainable in part by the cop 
per-lead bearing materials. 
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PREDIC TABLE PERFORMANCE 


Our guarantee of predictable performance of our TENUAL 
Aluminum castings is due to the combined efforts of our research 
engineers, careful supervision and unmatched craftsmanship. 
Add to this over thirty years of experience in doing one thing 
well, and you realize why we are one of the largest producers 
of sand and permanent mold aluminum castings. 


The name ““TENUAL” stands for quality sand and permanent 
mold aluminum castings. When the time comes for us to produce 
castings for your peacetime needs, TENUAL Aluminum castings 
will be equally as efficient as they are in today’s war equipment. 


\ ALUMINUM CASTINGS 


Photograph shows a load of castings ready for 
heat treatment . . . Note size of castings in 
comparison with man at left. 
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MAKERS OF QUALITY SAND AND PERMANENT MOLD ALUMINUM CASTINGS 
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CALLITE FINE WIRES 


ave furnished in these metals and alloys 





for springs, control cables, instruments, control de- 
vices, wire cloth, scratch brushes and other applications. 





ALUMINUM FOURDRINIER PHOSPHOR BRONZE 
BERYLLIUM-COPPER MOLYBDENUM SILVER 
BRASS—ALL GRADES MONEL SPECIAL ALLOYS 

BRUSH WIRE NICKEL ALLOYS STAINLESS STEEL 








COMMERCIAL BRONZE NICKEL-SILVER STEEL 
Ne EVERDUR ALLOWS TUNGSTEN y 

















At the pin-ends of the connecting rods 
a floating cast iron bushing, lubricated 
through the top of the eye, adds weight 
with an unknown motive. The clamped 
surfaces of the forked rod on the bearing, 
lubricated by oil from the bearing were 
badly fretted. 

Of interest is the rod bolt locating slot 
in the outside, unstressed edge; the ex- 
treme closeness of the bolt holes to the 
bearing bore; and the excellent blending 
of all radii on the forked rod. Connect- 
ing-rod and main bearings are of 80-20 
copper-lead, backed by very soft steel. 
Lead dispersion at the bond was good; im- 
perfect in the remainder. 

The coolant is in direct contact with 
the exhaust-valve guide and the nozzle 
holder. The cylinder barrel, of only 245 
Brinell hardness, is honed and coated out- 
side with a phenolic resin. Lead attack 
was present on the inside. 


Metal-Design 


The exhaust valve, of an alloy corre 
sponding to the usual austenitic valve steel 
is faced with an alloy approximating Stel 
lite No. 6 with iron dilution. The intak« 
valve is a 14 per cent Cr martensitic alloy 
Valve guides are bronze. Valve port an 
open areas appear out of proportion, but 
all rubbing surfaces were in good condi 
tion. 

The camshaft, supported by seven larg 
bearings of aluminum-iron alloy, is co: 
structed of material equivalent to S.A.! 
X 4340. A double spring assembly, t 
springs of straight helical design, is us 
on each valve. Spring retainer locks co 
sist of a one piece retainer of soft stec 

The pistons are of forged aluminum 
loy employing 3 compression and 2 
scraper rings. The insides of the pist 
are sand-blasted. The skirts are cam 
ground, quite free from scuffing. 

The two-speed supercharger drive 
a multiple-disc clutch with free-wheeling 
cam and slipper clutch. The fi 
shrouded impeller is a magnesium al 
forging, machined all over. Aluminum 
trance vanes are used, but no diffu 

The splines, of the involute type, «re 
designed to do only the driving, not cen 
ing. A notable feature of the main re- 
duction gear is the high polish in the 
radii at the roots of the teeth. The ac 
cessory tower, of cast aluminum, is at- 
tached to the rear of the crankcase. 

The oil pressure pump, of steel gears in 
a magnesium housing, has a full capacity 
of 12 g.p.m. at 45 lbs. per sq. in. pressure. 
It is attached directly to the strainer 
housing. 

Two unique features in sealing practice 
are that there are few metal to metal seal- 
ing surfaces, paper, synthetic rubber gaskets 
and seals being used extensively; and that 
synthetic rubber gaskets mounted in grooves 
are used in great numbers. 

Contrary to former reports of German 
designs, microcomparator photographs in- 
dicate that the threads are ground. A good 
degree of uniformity of pitch, pitch di- 
ameter, flank angle and root radius is 
maintained. 

Analysis of materials showed no new 
metallurgical art. Lavish use of alloying 
elements in the steels and wide variation 
of chemistry in parts requiring similar 
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to skin a cat... 


OR BUILD A GUN! 


PURDY KNOWS the problems of steel 
in terms of their solution in the shop. 


. PP ea 
PAN EL When ordinary methods fail, or ordi- 





and cold-drawn steel is here to back them up. 


Whether you’re building guns or tanks, if you have a 
problem of steel supply, of steel application, or one 
that calls for out-of-the-ordinary ingenuity in the use of 
steel, get in touch with Purdy for prompt action. A. 
R. Purdy Co. Inc., 792 Greenwich St., New York, N.Y. 


ONE PROBLEM SOLVER... 


PLANET Blue Tempered and Polished Spring Steel is one 
Purdy product that has solved a lot of problems. We 
carry a large stock of this spring steel in thicknesses from 
.002 to .078 and widths from one-eighth to six inches, 
and our equipment includes a modern slitting machine 
which can give you any width desired within that range. 


Our complete stocks of spring steel include the following: 


ROUND HIGH CARBON: Polished Music Spring Wires e Hard 
Drawn and Coppered Drawn Wiree Black Annealed Spring Wire e Oil 


Tempered Spring Wire. 


FLAT HIGH CARBON: Cold Rolled Annealed SAE 1095 Coils and 
Straight Lengths @ Cold Rolled Annealed .70/.80 Carbon Coils and 
Straight Lengths @ Blue Tempered and Polished Coils @ Hot Rolled 
SAE 1095 Sheets @ Hot Rolled SAE 1095 Sheets Annealed @ Oil 


Tempered Flats. 


BAR STOCK: Hot Rolled SAE 1095 Rounds, Flats, Squares e Hot 


Rolled SAE 9250 (Silico-Manganese) Flats. 

















ar 


r FEBRUARY, 1943 


nary materials are lacking, Purdy men 
know there’s bound to be another 
way—and the complete PLANET line 
of spring steel, tool steel, drill rod 
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The crack express was already pounding its 
way west whew the reporters decided to call 
it a night. Tomorrow's job—a feature story 
on a war industry—meant miles of walking, 
and they knew it. Looks like a swell story”, 
said the one, and the other yawningly 
agreed. "We'd better turn in”, he added. 


Up forward, bound for the same desti- 
nation and restless with the sway of 
the baggage car, lay another passenger 
—a mute, inert bundle of steel. Could 
it have spoken, it might have pointed 
up their story. 


Six hours ago, it had lain in a freight 
car, buried under 15 tons of its kind. 
Ordered while enroute to a warehouse, 
it had been released by an emergency 





Peter A. Frasse and Co., Inc., New York, Philadelphia, 





call when still in the car. Warehouse- 
men had unloaded the entire car to 
reach it, had raced to get it to the sta- 
tion, had placed it aboard the express 
while even the conductor’s watch 
frowned. Tomorrow this bundle of steel 
would meet its destiny —on a produc- 


tion line dedicated to freedom. 


Hardly a headline story, this, but the 
final story of America’s war production 
will be a total of thousands like it. 


For behind America’s might is a host 
of such small, extra efforts. The com- 
mon denominator of our production 
victory... will be that extra heave on a 
wrench, that extra swing of a hammer, 
that extra try...that wins. 


Mechanical and 
Aircraft STEELS 





Buffalo, Jersey City, Hartford, Rochester, Syracuse 
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properties, are apparent. ‘Ihe cleanliness 
of the steel is exceptional. Carburizing is 
good as to depth but an excess of massive 
carbides is evident. 

A substantial amount of magnesium is 
found. Most of the aluminum alloys have 
high silicon content. The 0.63 per cent 
Co in the cylinder head is notable since 
it is not present in the other presumably 
lower stressed, aluminum castings. 


Other Engineering Features 

It is estimated that the Junkers 211 B 
engine delivered approximately 1100 b.h.p., 
giving it a specific weight at take-off of 
1.37 lbs. per b.h.p., a mediocre value. To 
increase the output through higher mean 
effective pressures would involve changes 
of such inconvenience that they were prob- 
ably not seriously considered. 

The injection pump is operated at full 
capacity, while augmenting the fuel rate 
would require spreading plunger centers. 
The supercharger is already operated beyond 
efficient tip speeds for its type. The valve 
and spark plugs approach their m.e.p. 
limit. 

Wall thicknesses of the cylinder head 
are light in section, limited by cylinder 
center distances. Finally, 92 octane gaso 
line, the apparent German available grade, 
is probably approached by the present rat 
ing, estimated at 210 to 215 Ibs. per sq. in., 
i.m.e€.p. 

Greater rotative speed is the evident 
development for this engine but its 6! 


in. stroke may impose a few problems. 
—Sidney Oldberg and Thomas M. Ball, S.A 
Journal, Vol. 50, Nov. 1942, pp. 465-4 


Applications of Magnet Alloys 


Condensed from 
“General Electric Review” 


Developments in magnetic materials, par- 
ticularly the nickel-iron alloys such as 
permalloy, mumetal, and nicaloi for ac. 
applications, and the aluminum-nickel-iron 
alloys for d.c., have led to improved in- 
struments and instrument performance. 

The nickel-iron alloys are characterized 
by extremely low hysteresis losses and ex- 
tremely high initial permeability. The re- 
duction in hysteresis losses improves the 
performance of moving-iron instruments de- 
signed for general purpose applications in- 
volving the use of the instrument on both 
alternating current of distorted wave form 
and on d.c. circuits. 

In the Thomson inclined-coil mechan- 
ism for voltmeters and ammeters, permal- 
loy has been substituted in the moving cle- 
ment for silicon steel. The gain has placed 
the instrument in the same accuracy clas- 
sification as those of the electrodynamic 
type, bearing in mind that the shielded elec- 
trodynamic element will also show small 
errors due to the shielding. 

An a.c. wattmeter, with an air gap of 
sufficient angular length to permit a usable 
scale of 240 angular degrees, has 2 
nicaloi core electromagnet. Readily accom- 
plished compensation for low power factor 
errors and careful design of the electromag- 
nets,’ result in an instrument of about twice 
the conventional scale length, which fully 
meets accepted standards of performance. 

The aluminum-nickel-iron alloys for d.c. 
instruments have a very high instead of 
a low coercive force, combined with 4 
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Tue aircraft carrier is one 
of the newer weapons of war ...a floating “airfield” 
which can move up the enemy’s position . . . strike 
...and withdraw to strike again. Yet... for its 
navigation ...for the launching and operation of 
its planes... this new naval weapon relies upon a 
military principle that pre-dates battles as ancient 
as Thermopylae and Cannae... the principle of 
control as the critical factor. 

The mechanization of war made control more 
dominant ... and today it dominates production line 
as well as battle line. The Lebanon Steel Foundry... 
producer of castings for America’s armed forces... 
guards every possible production step with human, 
physical and chemical control. The photograph 


illustrates a Lebanon control operation of first im- 
portance...the testing of sandinthesand laboratory. 

Lebanon selects sands to fit the characteristics 
of castings. Moisture is closely controlled. When 
mixed with binder, each batch is developed to 
correct strength and permeability. 

An uncompromising control system is the pre- 
mium that must be paid to produce castings of 
Circle () quality and integrity. Lebanon pays it 
proudly. For Circle () Castings are the choice 
of industrial organizations with discriminating 
standards—such organizations as Mack Truck and 
American Type Founders. 


Lebanon foundry engineers and metallurgists have had close con- 
tact with war production requirements since the beginning. Their 


experience in solving today's type of industrial problems is avail- 
able to interested organizations. 


LEBANON STEEL FOUNDRY -LEBANON, PA. 


ORIGINAL AMERICAN LICENSEE GEORGE FISCHER (swiss cHamortTte) METHOD 


LEBANON Sila Silt STEEL CASTINGS 











suitable value of residual induction, for 
a maximum available energy. 

Chromium and tungsten steels are char- 
acterized by coercive forces in the order 
of 60 or 70 oersteds, a residual induction 
of about 9000 gausses, and a maximum ex- 
ternal energy value of about 0.3 x 10°. 
Alnico II, typical of the newer materials, 
has values of 520 and 540 oersteds, 6900 
and 7200 gausses, and 1.4 x 10° and 1.6 x 
10° for maximum external energy for the 
sintered and cast materials respectively. 

The former materials necessitated long 
U-shaped magnet sections, or magnets in 
the shape of a horseshoe. With the latter 
materials, engineers have developed “‘con- 


centric-magnet instruments, which have 
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elements in concentric shape. This is il- 
lustrated by a d.c. voltmeter. 

The air-gap flux density of these is 
about 66 per cent greater than that of the 
former design. It represents a correspond- 
ing increase in available instrument torque 
per unit of energy input to the moving 
system. ‘The new systems are self-shielded 
and the magnets highly resistant to demag- 
nitization. This instrument is one of the 
conventional 90-deg. angular scale type. 

A d.c. ammeter illustrates the application 
of aluminum-nickel alloys to instruments 
of the long-scale type. It is similar in 
general outline to the a.c. wattmeter ele- 
ment. Again an angular air gap of suf- 
ficient length for a usable scale arc of 240 





em apie nn 


oY ess: nant 
on 


Here is how 


JOHNSON BRONZE 
can help you TODAY 


War has interrupted normal 
business but it hasn't stopped 
thinking . . . and planning for 
tomorrow. Leading manufac- 
turers in every line of prod- 
ucts are now seeking new 
ways to improve ... to cut 
costs . . . to increase perform- 
ance. All this is possible with 
the right type of bearings. 
Why not ask a Johnson engi- 


JOHNSON 


769 S$. MILL STREET 
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neer to review your bearing 
applications? Chances are 
ten to one that he can make 
a worthwhile suggestion ... 
a recommendation backed 
by more than 30 years exclu- : 
sive bearing experience. As 
we make ALL types of sleeve 
bearings, we hold no preju- 
dices for any one kind. Your 
inquiry carries no obligation. 


BRONZE 


NEW CASTLE, PA. 


















angular degrees is obtained, with an in- 
crease of 2 to 1 in the scale length. 

All of these materials, together with the 
newer special-purpose, permanent-magnet 
alloys, such as sintered oxide and silver 
alloys, are subject to an exacting technique 
in manufacture and application. The 
geometry of the magnetic circuit must be 
suited to the demagnetizing curve of the 
material involved. The older U shaped 
magnetic design had an efficiency of rough- 
ly 30 per cent and the concentric magnet 
design has one of about 50. 


—A. J. Corson, General Electric Review, 
Vol. 45, Oct. 1942, pp. 573-575. 


Substitutes for Gear Steels 
Condensed from “Machine Design’ 


The problem confronting the gear metal- 
lurgist and engineer is one of using avail- 
able materials and specifying a proper heat 
treatment to provide adequate physicals. 
The alloys now available, with few excep- 
tions in the armed services, are the Na- 
tional Emergency or “NE” steels. Most of 
them contain low amounts of chromium 
and nickel, with molybdenum and manga- 
nese higher than usual. 

Of primary importance is the tensile 
strength of steels upon which profile dura- 
bility and fatigue strength are directly de- 
pendent. Tests show that alloys have lit- 
tle effect upon the strength of gear steels, 
provided appropriate hardness can be se- 
cured with a normal heat treatment. 

For small sections fully hardened, the 
yield strength is directly proportional to 
the Brinell hardness. The ratio is not af- 
fected by the alloys. In large sizes, consid- 
erable variation exists, dependent upon the 
alloy content in relation to the heat treat- 
ment and greatly influenced by the quality 
of the steel, test speeds, test bar finish, and 
associated variables. For larger sizes, the 
alloys produce a higher yield for a given 
hardness. 

The same relationship expressed for bars 
and forgings holds true for steel castings. 
Gears have been placed in service having 
1 to 1.15 per cent Mn with molybdenum 
as low as 0.07 per cent, secured as a resi- 
dual. Except for the lower hardenability, 
expected with reduced alloying and com- 
pensated for in heat treatment, no differ- 
ence in the tensile strength-Brinell hard- 
ness ratio was noted. 

The relation of fatigue to tensile strength 
has been found to be directly proportional 
to the ultimate strength and independent 
of the alloys. The effects of internal stress, 
sharp notches, cleanliness, surrounding me- 
dia, etc. have more influence than any effect 
of alloys. 

Toughness of steel may be measured by 
the per cent elongation and reduction in 
area of the tensile test but for gear steels 
the Izod or Charpy impact test is better, 
since a measure of “notch sensitivity” is also 
provided. Data on production tests show 
that hardness or tensile strength (500 x 
BHN) is a governing factor when definite 
differences in toughness are desired. 

Wear for a given hardness is dependent 
upon the metallographic constituents 
the alloy content. For a given hardness @ 
material rich in carbide formers will show 
greater wear resistance than one low 
these elements. 
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TIME WAS... 
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When a mask was used only 


as a guise for lurking danger. 
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TODAY... 


The mask is used to 


protect from danger. 


The C-D Diamond Fibre Welders Mask 
is typical of all Continental Diamond's 
NON-metallic materials... which are 
used to protect men and machines from 
industrial hazards... from operating 
stresses... from structural strains... 
against electrical shocks... 
Manufacturers today are faced with 
finding new and superior materials to 


lengthen useful life... to eliminate cor- 
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rosion ...to lighten weight. . . to bet- 


ter performance. Many such manufac- 
turers are finding the answers to these 
problems with C-D NON-metallics ... 
DILECTO . . . DIAMOND Vulcanized FIBRE 
...- CELORON ...MICABOND...VULCOID. 

The application of these products to 
your problems should start in our 
Research Laboratory. Its facilities are 
at your disposal. Folder DF-6. 


NEWARK «© DELAWARI 
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OFHC Copper conforms to the A.S.T.M, Specifications for 
electrolytic copper wirebars, cakes, etc., B5-27 with regard to 
metal content and resistivity, and is free from cuprous oxide. 


OFHC Copper is characterized by its freedom from casting 
defects and its bar-for-bar uniformity. |ts freedom from oxygen 
results in great ductility and toughness as evidenced by its 
high reduction of area and resistance to impact. OFHC Copper 
withstands more working in hard condition when tensile 
strength is greatest, making it especially suited for products 
subjected to severe fabricating or service conditions, 


THE AMERICAN METAL COMPANY, LTD. 


61 Broadway, New York, N. Y. 








A SUPERIOR COPPER 
FOR ALL PURPOSES 














With gears heat treated after cutting, the 
engineer must compensate his calculated 
ratings for the lesser accuracy. Final grind- 
ing after cutting can partially rectify heat- 
treating distortions, although other difficul- 
ties prevent full utilization of the high 
accuracy secured on gears cut before heat 
treatment. 

Such distortion is directly a function of 
the severity of the quench necessary to pro- 
duce proper hardness. NE steels cannot be 
expected to perform as satisfactorily from 
the distortion viewpoint, when present 
gear-treating equipment is unchanged. De- 
velopments in apparatus have alleviated 
many of the difficulties. 


Design Minimizes Distortion 

In using NE steels, sections must be 
more uniform and unsupported rims con- 
nected to webs must be increased both at 
the rim and the web to prevent “bowing” 
or a bell-shaped contour after quenching. 

NE steels are suitable for direct quench 
and will be required in lieu of double 
quenching where preference for minimum 
distortion outweighs core toughness. When 
production operations prevent a_ direct 
quench and maximum core toughness is 
required, the reheat quench temperature 
must be carefully investigated. An ex- 
tremely high core toughness is not a pri- 
mary requisite for gears and, except for a 
few applications, pot or direct quenching 
is suitable for industrial carburized gears. 

A manganese-molybdenum steel similar 
to NE 8020, but of lower manganese, has 
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shown good results as to distortion and 
service. Internal stress is proportional to 
the severity of the quench and the degree 
of internal stress relief obtained in the 
tempering operation. The amount and bal- 
ance of alloys plays an important part. A 
source of trouble will be to extend the 
range of the lower hardening alloys by 
drastic quenches without properly temper- 
ing to relieve the internal stresses and ob- 
tain a stabilized metallographic structure. 


Hardenability 

Ultimate hardness or tensile strength con- 
trols the engineering properties of gear 
steels, and research shows that the hdard- 
ness obtained at any point is proportional 
to the rate of cooling (deg. F. per second 
through the critical temperature) at that 
point for the alloy under consideration. 

A test called the “end quench” or 
“Jominy’” hardenability test consists of im- 
pinging a stream of water on the end of 
a l-in. bar. It is possible to reconstruct the 
hardness gradient across any size section, 
by plotting the hardness obtained from the 
end quench specimen to the cooling rate 
of the point in question. The speed of 
the test and the minimum material used 
account for its wide use. 

Results of such tests indicate that an 
NE 8739 will cause trouble when submit- 
ted for large diameter because of insuf- 
ficient hardenability. The solution is a 
water quench for large sections. The NE 
8744 and NE 8749 will be satisfactory and 
the NE 8949 with a high hardenability 





must be watched to prevent quenching 
cracks for pinions or gears having excessive 
changes in section and sharp fillets. 


Size of Section 

For small sections, 14% in. when oil 
quenched and 2 in. in water represented by 
4 in. from the quenched end, all the 
steels shown will be satisfactory when 
maximum tempered hardnesses of 360 Bri- 
nell are used. For SAE 1045 or SAE 
1050 steel a brine or other solution is re- 
quired. 

The end quench tests and other harden- 
ability data are particularly useful for bar 
sizes under 5 in. in dia., which respond to 
a liquid quench. Larger sizes up to 30 in. 
require a heat treatment involving a simple 
air cool. The resulting hardenability is 
only dependent upon the alloy content. 

An examination of the effects of the 
alloys upon hardenability shows that nickel 
can be reduced to 0.80 per cent minimum 
without great effect. 

The mechanism of metallographic trans- 
formations is entirely different for air- 
quenched than for liquid-quenched steels. 
The hardness of the air-quenched specimen 
is substantially identical to the quenched 
hardness regardless of the tempering tem- 
perature. Hence, hardness specifications 
for medium to large sections liquid 
quenched should not exceed 240 Brinell. 

NE alloy steels will require greater care 
in heat treatment because they are subject 
to greater variations, within the given nor- 
mal specification ranges. In the war effort 
a careful check on so-called defective ma- 
terials is necessary. Defective forgings of 
large size may be repaired and salvaged by 
welding. So called “sub-quality” steels 
may have to be accepted. 

The Army, Navy and Air Corps are is- 
suing lists showing allowable NE stecls 
which can be substituted for their previ- 
ously issued specifications. There is no as- 
surance that the quantities of alloys in the 
present NE steel will not be reduced. 
Nickel will not be able to meet the de- 
mands. Molybdenum will be further re- 
stricted, manganese and chromium are in a 
slightly better position. Vanadium, tin and 
copper are definitely, “scarce.” Full coop- 
eration between the engineer and metal- 
lurgist are therefore required. 


—E. J. Wellauer, Machine Design, Vol. 14, 
Nov. 1942, pp. 66-69, 146, 152-156. 


Heat Resistant Alloy Castings 


Condensed from 
“Canadian Metals and Met. Industries” 


The success or failure of a high tem- 
perature alloy unit involves many features 
not encountered in ordinary engineering 
practice. Information given here regarding 
design strengths and analysis has been 
proven useful in actual successful instal- 
lations by Fahralloy Canada, Ltd. 

The terms “heat resistant” or “heat te 
sisting” now designate alloys for use at 
temperatures, where iron and steel or non- 
ferrous alloys fail, due to oxidation or high 


temperature corrosion, The range is from — 
about 1200 to approximately 2150 deg. 
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“The utility of an alloy for a given high 
temperature service is usually measured by 


H 











FOR WAR TODAY—FOR YOUR PRODUCTS TOMORROW 


ZINC ALLOY 
DIE CASTINGS RESIST 
SUDDEN SHOCK 








A shock absorber goes to war 





Every time a “jeep” bounces down on its axles, zinc alloy 
die castings are undergoing a complex impact and com- 
pression test—from which they emerge with flying colors. 


The load-carrying parts of “jeep” shock absorbers (see 


illustration) are die cast of zinc alloy. 
“his use of die castings is not new. The same type of 
absorbers have been used on passenger cars for years. As a 


matter of fact, it is the pre-war service record of these 
absorers which has resulted in their adoption for “jeeps.” 
The entire recoil shock of the absorber is transmitted 
throuzh 2 of the 3 zinc alloy die cast parts. 

In one issue of “The Alloy Pot” considerable space was 
devoted to a discussion of the strength characteristics of 
zinc alloy die castings. A copy of this issue will be sent 
to you promptly upon receipt of a request on your Com- 
pany letterhead. 


A WEAPON FOR CLOSE 
QUARTER FIGHTING 


Reports from Guadalcanal tell us that the elusive Jap 
appears from nowhere to face the advancing marine in 
the jungle. Such an experience is one that most of us at 
home can only dimly imagine, but it is reassuring to 
know that our marines are equipped with the efficient 
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A publication issued for many years by Tue New Jersey Zinc Company to report on 


j mplishments in the field of die castings. Title Reg. U. S. Pat. Off. 











trends and acc 








METALS AND ALLOYS EDITION No. 6 








fighting tool shown below to cope with such a situation. 

There is nothing remarkable about the construction of 
this stiletto, but it has been carefully designed from three 
standpoints. (1) The blade is of finest grade steel to avoid 
breakage. (2) The zinc alloy die cast handle has a knurled 
surface to guarantee sure grip. (3) The blade is inserted 
deeply into the handle in the die casting operation to 
achieve permanent assembly of the two parts. 

Go to it, Marine—they asked for it! 


ECONOMY DOES NOT 
ALWAYS RULE 


Cost is not always the determining factor in product 
design. Although low cost and die casting are synonymous, 
many zinc alloy die castings are chosen primarily for other 
inherent qualities. 

Consider, for example, the reflector in the Signal Corps 
flashlight shown below. Although a reflector could prob- 
ably be produced as economically by some other means, 
this reflector is die cast of zinc alloy to gain certain 
specific properties. The principal requirement here is 
rigidity—to assure retention of the true parabolic curve 
of the reflector during finishing operations, as well as in 
subsequent use. As a zinc alloy die casting, rigidity is 
obtained in the bowl of the reflector, and its solid screw 
base is integrally cast. 

The elbow head of the flashlight is also die cast of zinc 
alloy. This one-piece construction avoided expensive form- 
ing and assembling operations. 


A rigid reflector and a low-cost elbow head 
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one or more of these high temperature 
characteristics: 


Chemical : 


Surface stability or resistance to oxida- 
tion or attack by surrounding media. 
Physical: 
Hot characteristics: 
Strength or load carrying ability. 
Stability against age hardening or phase 
change phenomena. 
cific heat and heat content. 
eat transfer factors. 
Electrical properties. 


Cold Characteristics: 
Machinability 
Toughness, 


Surface Stability 


Any alloy is only best with reference 
to one given set of conditions. In over- 
all efficiency in commercial units it is neces- 
sary to combine surface stability with the 
essential physical and mechanical proper- 
ties. 

Surface stability in metals and alloys at 
high temperature is due to one of the fol- 
lowing: 


(1) Intrinsic inertness under conditions 
of exposure. 

(2) Formation of an adherent, impervi- 
ous protecting compound through 
non-progressive reaction between 
metal or alloy constituent, and one 
Or more corrosive agencies to which 
it is subjected. 


Most of the rare metals and several other 
elements fall in the first class while in- 
dustrial heat-resisting alloys are of Type 
a 

All alloys will carbonize in a “carbon 


monoxide” or hydrocarbon atmosphere at 
high temperatures. With fuels having over 
1 per cent S, nickel alloys must be kept 
below 12 per cent Ni and about 23 per 
cent Cr. In roaster gases the most satis- 
factory type contains 28 per cent Cr and 
2 per cent Ni. 


Physical Strength 


Physical strength must be considered in 
combination with surface stability. Nor- 
mal tensile tests should never be used, as 
load carrying ability of high temperature 
members over long periods is very much 
lower. The following standard alloys, each 
having some outstanding combination of 
surface stability and working strength, have 
been chosen and roughly grouped as: 


i. Chromium-iron plus minor constitu- 
ents. 

2. Chromium-nickel plus minor constitu- 
ents. 

3. Chromium-nickel-iron, ternary series. 


Group No. 1: These alloys have the 
lowest strength of any within the range 
possessed of high surface stability. They 
are used only where compelled by require- 
ments of corrosion resistance. 

Group No. 2: These are used chiefly 
as resistor heating elements in rolled wire 
or ribbon form. 

Group No. 3: With chromium between 
25 and 30 per cent, the best results have 
been obtained with nickel at 11 to 13 
per cent. With chromium between 16 
and 20 per cent, greater strength and 
other valuable characteristics are added 





when the nickel is between 30 and 40 per 
cent, 

A standard grade with 18 per cent Cr 
and 65 per cent Ni has merit for carbon- 
izing containers, retorts, etc, and for con- 
tact with certain fused salts and slags. It 
is superior for repeated and drastic tem- 
perature fluctuations and gradients, and 
where a high degree of phase stability and 
freedom from age hardening is required, 

Alloys with a lower chromium and nickel 
range — the 18 and 8 analysis — are use- 
ful in temperature up to 1600 deg. F. In 
ranges from 1100 deg. to 1400 deg. F. 
chromium cast iron or low chromium steel 
can be used. 


Minor Constituents 


In general, increased carbon content low- 
ers high temperature strength in high nickel 
alloys and raises it in high chromium 
classes. In chromium-iron alloys, the high 
temperature strength increases with car- 
bon content up to about 1.25 per cent C. 

Manganese, up to several per cent may 
be present without serious weakening effect 
or substantial decrease in surface stability. 
Silicon at 2.5 per cent will more than 
halve the strength found with a 1.25 per 
cent content. High silicon content improves 
castability. A small percentage of alumi 
mum increases resistance to oxidation but 
lowers high temperature strength when the 
amount is over 1 per cent. 

Due to high solid friction volume 
shrinkage, it is difficult to thoroughly fee: 
alloy castings, with consequent danger of 
internal porous sections. It is also difficu 








Centrifugal Bronze Castings by SHENANGO-PENN 


® Centrifugal casting is a process that assures castings 
of uniform density and greater strength .. . castings 
that deliver long trouble-free service. As practised by 
Shenango-Penn, the castings are of highest quality— 
they can be relied upon for exacting and uninterrupted 
performance. For contractors in war industries our 
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Bearings « Bushings 
Pump and Cylinder Linings 
Propeller Shaft Sleeves 


1601 W. THIRD ST., DOVER, OHIO 
Executive Offices: Pittsburgh, Pa. 


complete machining facilities are an added advantage. 


Write for these bulletins today. They describe 
our products, alloys and facilities in complete detail. 


For Marine Service Products . . . ask for Bulletin No. 142 
For General Industrial Uses . . . ask for Bulletin No. 141 


ALL BRONZES * MONEL METAL * ALLOY IRONS 
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POLE LINE HARDWARE WITH HOT-DIP LEAD COATING 


Samples of lead pipe 2,000 years old, 
prove that the metal lead can take a 
beating from the elements which other 


base metals cannot endure. 


Pole line hardware is only one of many. 


groups of materials which can be lead- 
coated instead of galvanized; nails, 
chaplets, bolts and nuts, iron pipe, con- 
duits, sheet metal boxes, et cetera. 


Lead's resistance to the action of sul- 
phuric acid makes it available to replace 
rubber linings, pipe, et cetera. 


Considerable substitution of lead-base 
for tin-base bearing metals has already 
been accomplished. 


Hard lead (antimonial lead alloy) is re- 
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U.S. GOVERNMENT PIG LEAD AND METALLIC ANTIMONY STOCKS 
CONSTITUTE A SECOND LINE OF DEFENSE AGAINST SHORTAGES 
OF COPPER, ZINC AND OTHER STRATEGIC METALS AND MATERIALS... 


placing brass in plumbing installations 
and is being used for name plates and 
instruction plates. 


Shortage of tin has resulted in the devel- 
opment of much thinner lead foil, and of 
collapsible tubes without any tin. 


Lead-base die-castings are being sub- 
stituted for zinc-base die-castings. 


Gaskets and washers in many cases can 
be made of lead instead of rubber. 


Lead welding can be used to replace 


soldering in many instances, thus saving 
tin. 


Industry realizes how important it is to 
develop substitutes for scarce materials, 
and is really doing a job in this field. 


ST. JOSEPH LEAD COMPANY 


250 PARK AVENUE * NEW YORK «© Eldorado 5-3200 


THE LARGEST PRODUCER OF LEAD IN THE UNITED STATES 


PEBRUARY, 1943 
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to prevent draws or checks at corners or 
where section changes occur. Therefore 
rapid sectional changes should be avoided. 
A unit may be broken up into parts and 
joined afterwards, 

Stresses set up by temperature fluctua- 
tions cause more failures in high tempera- 
ture mechanisms than all other causes. 
High temperature structures should, where 
possible, be broken up into small units. 
Most of the common types of alloys can 
be obtained in the form of sheets, bars, 
centrifugal castings and sand castings and 
often the most successful design may be 
obtained by a suitable combination. Sand 
castings are than 


generally stronger 


wrought forms in high nickel! alioys and 
always seem to resist distortion to a greater 
degree. 


—T. G. Beament, Canadian Metals & Met. 
Industries, Vol. 5, Oct, 1942, pages 292-295. 


Crankshaft Design and Fatigue 


Condensed from “Engineering” 


In this report of fatigue tests of full- 
size crankshafts for diesel-type engines the 
authors first describe the testing machines 
used, which were of the constant-strain 
type, the object being to apply repeatedly 
a known bending movement to one crank- 
throw at a time and thereby to obtain as 
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Now, Rods and Bars 
| From Our Own Extrusion Mill 
- « e To Better Serve America’s War Production 


A new bronze extrusion mill—one of the largest in the Middle 
West—is another Ampco facility to better serve American industry 
in its war production program. Just one of several divisions of 
Ampco Metal, Inc.—from it today comes a steady stream of rods 
and bars. In a few months, heavy walled tubing suitable for 
bushing stock will also be available. 

The extrusion process assures wonderfully dense and clean 
metal, together with better physical properties—important for 
parts subject to abuse and wear. The increasing demand for 
extruded Ampco alloys made the new plant necessary, and it is 
now filling a long felt need. All standard grades of Ampco Metal 
and some Ampcoloy bronzes are available in extruded form. 

Consult with Ampco engineers for detailed information re- 


garding extruded bronze and its applications. 


Write today! 


AMPCO METAL, INC. 


MILWAUKEE, WISCONSIN 


DEPARTMENT MA-2 


METAL WITHOUT 
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many fatigue tests as possible from one 
multi-throw shaft. 

Six designs of chromium-nickel | steel 
crankshafts were tested; in one case shafts 
of the same design in two steels of dif- 
ferent tensile strengths were available. The 
results indicated that the decrease in 
fatigue strength, due to the use of a 
steel of lower tensile strength, was al- 
most in proportion to the reduction in 
tensile strength. 

The effect of various methods of sur- 
face hardening on the fatigue strength was 
also examined. Chromium-plating was 
found to have a marked detrimental ef- 
fect in reducing the fatigue strength. In- 
duction hardening treatment caused, in gen- 
eral, a loss of fatigue strength, the results 
being erratic; this reduction in fatigue 
strength was attributed to the residual 
stresses induced adjacent to the hardened 
zone, but it is possible that induction 
hardening may be detrimental if the max 
imum applied stress is just outside the 
hardened zone, but may be beneficial if the 
point of maximum stress is within the 
hardened zone. 

Tests with nitrided shafts revealed that 
these had an appreciably greater fatigu 
strength, the increase being of the order 
of 25-60 per cent. This is probably large! 
attributable to the compressive stresses it 
duced by nitriding. 


—C. G. Williams & J. S. Brown, Engineeri 
Vol. 154, July 17, 1942, pages 58-59; July 24, 
1942, pages 78-80 (abstracted in Bull, Iron 
Steel Inst., No. 81, Sept. 1942, page 184 


Welded Machine Tools 


Condensed from “Welding” 


For years cast iron has been the sta: 
ard material for machine tool bases and 
bodies, because of its rigidity, vibration 
damping capacity, low cost and superior 


machinability. Certain difficulties have 
arisen, however, from the occasionally in- 
adequate mechanical properties of cast iron 
and certain features of the casting process. 

To avoid the danger of cracks in press 


uprights, which are subject mainly to bend- 
ing and tensile stresses, the use of preload- 
ed steel bolts was introduced, but the sub- 
stitution of mild steel fabrication for cast 
iron could not be made until designers 
abandoned the idea of copying the cast 
iron design and introduced new lines of 
construction. The author emphasizes the 
fact that resistance to heavy tensile stresses 
was the main factor which led to the adop- 
tion of fabricated steel construction. 

Heavy presses and press uprights, base 
plates, lathe beds, planing machine, milling 
machines, and surface grinders of fabricated 
steel are discussed in detail from the de- 
signer’s point of view. Designers are re- 
minded that complicated fabricated struc- 
tures, ¢.g., the knee of a universal hori- 
zontal milling machine, if they are to be 
produced in quantities, do not seem able to 
compete economically with a casting. 

In designing for production, the draft- 
ing room and the planning department must 
collaborate before manufacture. When 4 
welded design has been chosen, the exact 
welding procedure should be indicated by 
the drafting room. 


—F. Koenigsberger, Welding, Vol. 10, May 
1942, pages 75-78; June 1942, page 107-110 
(abstracted in Welding Lit. Review, . 4, 

Aug. 1942, page 744.) 
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Protect 
Metal Surfaces 


with Johnson’s 
Rust I nhibiting Waxes 
ke 


Today, rust is areal enemy of much war equip- 
ment. To help guard against it, the makers of 
Johnson’s Wax have developed special Rust 
Inhibiting Waxes for use on untreated metal 
surfaces and on black oxidized and phos- 
phated surfaces. These new waxes also provide 
a desirable dry finish. They are easy to apply, 
either by dip or spray methods. Coverage per 
gallon is excellent; drying is rapid. 

Johnson’s Rust Inhibiting Waxes are non- 
toxic, non-flammable. They come ready to use; 
| no mixing or dilution is necessary. 





Free test sample and full information 
gladly sent on request. Write 


Ss. C. Johnson & Son, Inc. 


Industrial Wax Division, Dept MA23° Racine, Wis. 








Buy United States War Savings Bond: and Stamps 


Producers of 


STAINLESS AND 
ALLOY STEELS 


* 


EXTENSIVE FACILITIES 
FOR LARGE FORGINGS 


* 


BARIUM STAINLESS STEEL 


CORPORATION 
Canton, Ohio 
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BRUSH SPRINGS THAT 
DON'T NEED'NECKS'’! 





©) (\) Breaking away from 
— outmoded brush spring 
FORMER L$. design, Instrument Spe- 
METHOD METHOD 


cialties Company has 
completely eliminated 
the inefficiency inherent | 
in “necked-down’’ coil 
ends on brush springs. 


BETTER 
MOTOR PERFORMANCE 
ASSURED! 
CONDUCTIVITY 
1-S gives predictable close tol- 


erances (plus or minus .002”) on 
inside diameter of Micro-proc- | 














Close folerance on Inside di- 
ameter of ‘'Micro-processed"’ 
beryllium copper brush springs 
eliminates need for necked down 
spring end, reduces side wear 
and friction, increases brush 
life. Larger brush necks are 
stronger, allow more room for 
attaching pigtail. 


essed beryllium copper springs, 
assuring maximum electrical con- 
tact not possible in ‘‘necked- 
down" design. (The brush neck 
diameter need not be more than .005” to .006” larger than specified ID 


of spring as compared to .020” necessary to accommodate the largest 
oversize spring made on ordinary coiling machines.) Special coiling and 
unique heat treating make possible the extremely close |-S tolerances. 











2. SPRING PRESSURE AGAINST THE BRUSH IS 





EXERTED EVENLY AND SQUARELY 


Side pressure and resultant friction is eliminated in I-S ‘‘no-neck’’ 


brush springs, and the area of contact between the brush and spring is 
increased. (Unavoidable eccentricities of conventional ‘‘necked-down" 
coils cause excessive side friction against brush holder reducing effective 
spring pressure. This friction can be overcome only by increasing initial 
spring pressure beyond optimum value, thus increasing rate of wear). 
Micro-processed brush springs will often give up to 40 per cent or more 
service by eliminating this inherent design defect. 


3. HIGHER SAFE OPERATING TEMPERATURES 





Micro-processing puts all of the exceptional spring qualities of beryllium 


copper into brush springs which will 


take operating conditions 100° F. 
higher than phosphor bronze. 
REDUCE ASSEMBLY TIME ¥ 






AND LOWER SPRING COST 


"No neck" springs slip easily over 
the brush neck because of predictable 
close tolerances on the inside diameter. 
In addition, every Micro-processed 


: : : . Get the facts which show how 
spring is a good. spring; no distorted, 


easily you can improve the per- 


crooked springs; no rejects from brush 
pressure too heavy or too light; elim- 
ination of pig tails or shunts in many 
applications. 


“erceo, *- seoctsur 





formance of brush assembiles 
with I-S beryllium copper brush 
springs. Your copy of Bulletin | 
No. 5 ‘Better Brush Springs"' will 

be sent on request. 


INSTRUMENT SPECIALTIES CO., INC. 


DEPT. M-2,LITTLE FALLS, NEW JERSEY 


“MICRO-PROCESSING MAKES THE DIFFERENCE” 
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Temperature Control of Galvanizing 


Condensed from “Iron & Steel Engineer” 


In the hot dip galvanizing process, spel- 
ter temperature affects the cost of heating, 
the rate of dross formation, the life of 
the galvanizing kettle, and the structure 
of the galvanized coating. Therefore, to 
minimize the effects of variations in spel- 
ter temperature, automatic temperature con- 
trol is applied. 

The characteristics inherent in the sys- 
tem favorable to constant temperature con- 
trol are: 

1. Large demand side thermal capacity. 
This is the amount of heat required to 
raise the spelter temperature one degree. 
It is directly proportional to the volume 
of spelter. 

2. Small supply side thermal capacity. 
This is the heat required to raise the tem- 
perature of the refractory setting surround- 
ing the kettle one degree. Decreasing the 
mass and specific heat of the refractory 
decrease it. 

3. Minimum temperature difference be- 
tween supply and demand sides. This is 
the difference between the refractory setting 
surrounding the kettle and the spelter con- 
tained in it. For kettles requiring the 
same heat input, increasing the kettle heat- 
ing surface and decreasing the thermal re- 
sistance between setting and kettle de- 
creases this difference. 

4, Minimum transfer lag. This is the 
time interval required for a change in the 
rate of heat input to the refractory set- 
ting to produce a corresponding change in 
spelter temperature. It can be reduced by 
decreasing the supply side thermal capacity 
of the kettle and the resistance between 
setting and kettle. 


= 


Temperature Control Instruments 


Control instruments have been developed 
to minimize differences in kettle charac- 
teristics. A thermocouple located in the 
spelter bath measures spelter temperature. 
A two position, on-off controller attempts 
to regulate the bath temperature by posi- 
tioning a valve in the fuel supply line. 

Taking as examples two kettles “A” 
and “B,” of which “B” has the above 
listed favorable control characteristics and 
“A” does not, “B” is found more favorable 
to temperature control. 

In each case when the spelter tempera- 
ture is below the control index, the fuel 
valve is open. As the temperature rises 
above the control index, the controller 
closes the valve. Because of the heat 
stored in the supply sides, the spelter tem- 
peratures continue to rise. However, the 
heat stored in kettle “B” is less than that 
in “A” because its supply side thermal 
capacity is less and its supply side tem- 
perature is lower. In addition, more heat 
per degree is required to raise the spelter 
temperature of “B” because its demand 
side thermal capacity is greater. There- 
fore the temperature rise above the control 
index is less in kettle “B” than in “A. 

There are two other general classes of 
temperature controllers: the proportional 
position control and the proportional post- 
tion control with automatic reset. 

In the former, the position taken by the 
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REPORTS FROM LARGE AND SMALL 

X-RAY LABORATORIES PROVE THAT 

VITALIX DEVELOPER REPLENISHER IS 
“BEST BY TEST” 

UNDER ALL WORKING CONDITIONS 





War plants, both large and small, have 

discovered a new method for speeding the | 
production of industrial radiographs. : 
Through the use of Vitalix Develope: 
Replenisher, x-ray laboratories can now 
maintain processing schedules and secure 

uniform density in all x-ray films at the 

established developing time. 


SIZE NO. 5 TO MAKE § 


For Vitalix Developer Replenisher insures 
full strength solutions consistently. It re- 
places the exhausted chemicals with new, 
fresh, active ingredients, thus giving your 
“tired’’ developer a new lease on life. 


You too will want to speed up x-ray proc- 
essing procedure with this new Replen- 
isher. To insure prompt delivery, please 
place your order for Vitalix Developer 
Replenisher—Now. 





PICKER X-RAY CORPORATION | 


300 FOURTH AVE. - NEW YORK, N. Y. 
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astically in many laboratories as replacements for platinum ware. 

Determinations obtained in Vitreosil—although slightly slower— 
duplicate plant operating conditions more faithfully than plati- 
num... In addition, crucibles of Vitreosil are practically immune 
to impurities in coke which frequently damage platinum utensils. 

Vitreosil is markedly superior to porcelain, boro-silicate glass, 
or any other ceramic in that it may be subjected to rapid and ex- 
treme changes in temperature without danger of breakage. 

Transparent Vitreosil Crucibles, with accurately 
ground-in lids, are obtainable in standard capaci- 
ties ranging from 10 to 30 cubic centimeters. 






Vitreosil gives you long, continuous service at temperatures 
up to 1000-1100°C. . . . Write for data and prices. 


s Vv, 
“ae THE THERMAL SYNDICATE, LTD. 


THE BEST PROPERTIES 
OF PLATINUM 


TRANSPARENCY OF GLASS 
Crucibles of TRANSPARENT 
VITREOSIL for determining volatile 


and combustible matter in coal and 
coke are being accepted enthusi- 








12 EAST 46th STREET, NEW YORK, N. Y. 





HARDNESS 


TESTER for 
SOFT METALS 
and PLASTICS 


The IMPRESSOR is a 
small, easily-carried in- 
strument which is ex- 
tremely convenient to 
use. By simply pressing 
the spring-loaded in- 
dentor point against 
the surface, the relative 
hardness of the mate- 
rial is immediately in- 
dicated on the dial. 
Comes packed in a fit- 
ted case, as shown 
below, appropriate for 
carrying or storage. 


THE 
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For use on aluminum, aluminum alloys, 
and other “‘soft”’ metals, as well as plastics, 
hard rubber, and the like. Widely used 
in airplane and other war goods plants. 
Complete information and prices will be 








fuel control valve is proportional to the 
temperature deviation from the control in- 
dex, The temperature span between the 
fully opened and fully closed valve position 
is termed the “throttling range” of the in- 
strument. The more favorable the process 
characteristics, the narrower the range may 
be, to produce a uniform controlled tem- 
perature curve. 

With the proportional position controller, 
the controlled temperature does not neces- 
sarily coincide with the control index. 
For example, to produce a uniform spelter 
temperature curve, the throttling range of 
the controller must be wider for kettle “A” 
than for “B.” Therefore the deviation 
from the control index would also be 
larger, and the temperature span between 
the high load and low load curves greater. 

The automatic reset feature shifts the 
throttling range with respect to the con- 
trol index. The controller attempts to 
counteract the effects of heating load 
changes on controlled temperature by re- 
positioning the fuel control valve. The 
more favorable the process characteristics, 
as in kettle “B,” the more nearly the con- 
trolled temperature curves coincide with 
the control index. 

All automatic-temperature controllers 
presuppose that the heat input to the re- 
fractory setting is at least roughly propor- 
tional to the control valve position. 


Controlling Spelter Temperature 


With respect to control of spelter te 
perature, a galvanizing kettle installation 
may be broken down into four parts: 

1. Kettle size: Most kettles are <: 
signed to provide sufficient spelter volume 
to aid in maintaining constant tempera- 
ture and also a reservoir in the botton 
for the accumulation of dross; to accom- 
modate the overall dimensions of the mate- 
rial being galvanized; and provide suf- 
ficient immersion time in continuous in- 
stallations. The following figures are a 
guide: 

A. Allow 50 cu. ft. of kettle volume 
for each net ton of steel galvanized per 
hour. 

B. Allow 1 sq. ft. of exposed kettle heat- 
ing surface for each 12,000 Bt.u. per hr. 
heat input through the kettle walls. The 
majority of the heat should be appliec to 
the upper third of the kettle, in such a 
manner as to prevent overheating of the 
kettle walls. The extreme top portion 
should be protected by a refractory. 

2. Refractory setting: The mass of re 
fractory used in the setting should be 
kept at a minimum. Whenever possible 
the use of light weight refractory of low 
volumetric specific heat is recommended. 

In electrically heated kettles, surrounded 
by a simple wall of low specific heat 
refractory, supply side capacity is very low. 
This is also true of radiant tube firing. 

In several of the conventional externally 
fuel-fired setting designs, refractory mass 
and volumetric specific heat are high. The 
resulting combination has an unfavorable 
result on the control characteristics of the 
kettle. 

3. Heating equipment: In ‘selection, the 
cost, availability and ease of control should 
be considered. In all installations it is de 
sirable and in some necessary to shut off 
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AUTOMATIC X-RAY 


STANDARD'S new ‘ 
tLe ; ' 
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AS MODERN AND AUTOMATIC AS YOUR TURRET LATHE 


Operable by 
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workers 


Ideal for 
routine 
inspection 
on a real 
production 
basis 
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As shown at the recent National Metals Congress, the “Industromatic”’ 
X-ray unit was designed by Standard engineers to save time and labor 
in the busy industrial plant. Almost entirely automatic and operable by 
unskilled workers, this up-to-the-minute x-ray apparatus speeds up routine 
inspection of metal from thin aluminum to 134 inch steel. As modern as 
today’s turret lathes and screw machines, the “Industromatic’”’ places here- 
tofore s-l-o-w testing procedures on a real production basis. 


Incorporating features never before employed in any x-ray equipment, 
yet simple and easy to operate by workers without a knowledge of radiog- 
raphy, the equipment illustrated here is capable of taking care of a major 
part of today’s production needs. 


The Model “‘C’’ comprises the high Tension Transformer Unit, including 
two oil immersed valve tubes. A substantially designed Tube Stand on 
which is mounted a shockproof x-ray tube unit with high tension inter- 
connecting cables. An automatic Control Panel incorporating an 8-position 
technique selector switch that automatically delivers the correct combina- 
tion of technical factors such as—time, kilovoltage and milliamperage for 
the particular job at hand. 


Write or wire today for complete specifications. 


STANDARD X-RAY COMPANY 


Pioneers in X-Ray Equipment General Offices & Factory sales and Service Depots 


for over 30 years 
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1932-42 N. Burling St., Chicago in all Principal Cities 
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the heat input during parts of the tempera- 
ture cycle. Electricity is most readily 
adapted for this. With gas or oil, pro- 
vision must be made to insure their ignition 
after control periods of zero fuel input. 
Multiple burner firing or a large number 
of small burners is advantageous for proper 
distribution of heat. For low individual 
burner capacity, gas is more suitable than 
oil. With multiple burner firing, the burn- 
ers, either oil or gas, may be arranged 
in groups, and one or more groups shut 
off during parts of the temperature cycle. 
Forced convection heating, or the 
forced recirculation of flue products around 
the kettle walls has been used. The re- 
sulting flue gas velocity lowers the resis- 


tance to the transfer of heat between set- 
ting and walls with a corresponding de- 
crease in required setting temperature. 
However, the additional flues and circulat- 
ing equipment add to the supply side ther- 
mal capacity of the setting. 

Fouling of the kettle surface by zinc 
oxide or soot increases resistance to heat 
transfer. The resulting increase in setting 
temperature necessary to maintain required 
heat input has an unfavorable effect on 
control characteristics. 

4. Control equipment: In selection, the 
advice of the various instrument manufac- 
turers is recommended. Control arrange- 
ments, specifically applicable to the special 
case of the galvanizing kettle, are avail- 
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Accurate 
Light 

Compact 
Prompt Delivery 
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Rapid development of the volume and technique of 
structural testing in the United States during the past decade 
has given rise to the need for an all purpose strain gage A 
mechanical type of gage that is accurate, yet inexpensive, 
light, compact, rugged and convenient is desirable in order 
to give consistent results in both the laboratory and the field. 

The pressing demand for a satisfactory strain gage in the present time of 
emergency, during which European sources of instruments have been cut off, 
finds the Porter-Lipp strain gage filling a definite need for a superior instrument 
of this type. 

The strain multiplication factor of this gage is approximately 300 and it has 
a range of 0.008 in. or better. Weighing only 0.4 oz. the Porter-Lipp has overall 
dimensions of 1% in. by 2 in. by % in. It is graduated so that each division 
corresponds to a strain of approximately 0.0001 in. and has a readable accuracy 
of 0.00002 in. for a gage length of one inch. 


Write for our new bulletin No. 166 


Dhar SomitaerR, 


: : ) DIVISION OF THE BALDWIN LOCOMOTIVE WORKS 
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able. In one, a secondary thermocouple 
limits the maximum setting temperature, 
In another, cold air blown into the setting 
surrounding the kettle reduces the increase 
in spelter temperature following heat load 
reductions. 


The control installation must be protect- 
ed from fume and dirt. Its location in 
an enclosed gage house adjacent to the 
kettle is recommended. 


_ Howard Halstead, Jron & Steel 
Engineer, Vol. 19, Nov. 1942, pages 64-70. 


Electron Microscope “Replicas” 


Condensed from 
“Journal of Applied Physics” 


A simple method for making replicas of 
surfaces for use in the electron microscope 
is described. In this the surface is coated 
with a thin film of resin by dipping in 
a solution 0.5 per cent “Formvar” (poly- 
vinal formal) dissolved in dioxane or ethy- 
lene dichloride and allowing the solvent 
to evaporate with the surface held in a 
horizontal position. 


The film formed ranges in thickness be- 
tween 500 to 750 A.U. in 2.5 cm. It 
is removed from the surface by placing 
it below the surface of water and peeling 
the film from the surface. 


Data are given on the relation of film 
thickness to concentration of the resin in 
the solvent and methods for determination 
of the film thicknesses. A method for 
preparing strong films of 100 A.U. thick- 
ness and 3 sq. cm. area is given and meth- 
ods for mounting specimens including a 
conditioning treatment are described. Five 
micrographs obtained by these methods are 
included. 


—V. J. Schaefer & David Harker, J. Applied 
Physics, Vol. 13, July 1942, pages 427-433. 


Tubular Creep Tests 


Condensed from “Transactions,” 
American Society of Mechanical Engineers 


The results are published of tests on 
tubular specimens of carbon-molybdenum 
steel with 4 in. outside diam. of % or 4% 
in. wall, with hemispherical ends welded in 
place. They were tested under internal 
pressure by measuring circumferential and 
longitudinal creep and compared with 4 
tensile test. All tests are represented in 
full by diagrams and tables, and a theory 
is developed to permit calculation of creep 
rates. 

It is concluded that a tension test is 
available which gives the creep rate u at 
the stress. A tube of the same material 
is tested at the same temperature and at 
an internal pressure determined by P 
2/73 X st/R where R and t are mean 
radius and wall thickness in inches, respec 
tively. 

At this pressure, the predicted tangential 
creep rate, expressed as change in mean 
radius, is ¥3/2 X u while the predicted 
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NOW THERE ARE 


FOUR KODAK FILMS 


FOR INDUSTRIAL 





New, Extra Fine Grain TYPE M Film has 
Exceptional Definition—‘‘Made to Order”’ 
for Higher Voltages, Light Alloys, and 
Critical Inspection 


Kodak Industrial X-ray Film, Type M, isa 
new, extra fine grain, high contrast film designed 
to meet the widening use of higher kilovoltages, 
the growing use of radiography in the examina- 
tion of light alloys, and the increasing emphasis 
on critical inspection in industry, generally. 
I'ype M’s combination of extra fine grain—finer 
ven than that of Kodak’s Type A Film—and 
nigh contrast results in exceptional radiographic 
ensitivity ...its superior definition makes ex- 
remely accurate inspection practicable. 


l'ype M is particularly advantageous in most 
million-volt work .,.in the examination of thin 
parts of light alloys with lower kilovoltage 
quipment...and in other fields in which high 
‘ilm speed is relatively unimportant but critical 
definition is required. It can be used either for 
direct exposures or with lead-foil screens. 


Type M is an important, timely extension of 
the line of films Kodak has produced for indus- 


trial use. The others are: 


Kodak Industrial X-ray Film, ‘Type A, which has fine grain 
and high contrast—and higher speed than Type M—particu- 
larly useful in the radiography of aluminum and magnesium 
at low voltages ... and for million-volt radiography of thick 


steel parts. 


Kodak Industrial X-ray Film, Type F, which has the highest 
available speed and contrast when used with calcium tung- 
state intensifying screens. It is also used for gamma radiog- 


raphy—direct and with lead-foil screens. 


Kodak Industrial X-ray Film, Type K, which has the highest 
available speed in direct exposure ... when used with lead- 
foil screens at higher voltages ... and, for heavier parts, with 


gamma rays. 


EASTMAN KODAK COMPANY 


X-ray Division Rochester, N. Y. 
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axial creep is zero. The measured creep 
rate at the mean radius is obtained by 
increasing the measured creep rate at the 
outside radius in the square of the ratio 
of the radii, or (1 + t/2R)’. 

The tests extended over more than 9,000 
hrs. For large wall thicknesses a cor- 
rection must be applied; a formula for this 
is developed. 

—F. H. Norton & C. R. Soderberg, 


Trans. Amer. Soc. Mech. Engrs., 
Vol. 64, Nov. 1942, pages 769-777. 


Workability Tests on Nickel Plate 


Condensed from “Steel’’ 


In an effort to develop a practical test 
for the routine determination of the physi- 
cal properties of the nickel deposits on 
“prefinished” nickel-coated sheet-steel and 
copper, a standardized procedure was 
evolved requiring nickel deposits 0.010 to 
0.020 in. thick. All deposits were tested 
for hardness on the Rockwell superficial 
machine and on the Tour-Marshall stiff- 
ness tester for development of stress-strain 
curves and an indication of ductility. 

In these tests, a range of 45 deg. for 
deflection was used. The data obtained 


from the stiffness tester are plotted with 
the angle of bend against the bending load, 
resulting in a curve that resembles the 
stress-strain diagram. 

The tests on nickel deposits indicate 


that a definite correlation exists between 
the ductility as noted by the Erichsen cup 
test and this “set angle’ or “spring back,” 
as well as the stiffness values obtained at 
45 deg. The stiffness values are stress val- 
ues and are obtained by conversion to 
standard thickness using an exponential 
value of the load somewhat less than the 
cube. 

Stress-strain curves were made on several 
strip steels within the temper range, chief- 
ly used for production of prefinished metals, 
and the set angle noted. No. 4 temper steel 
in general had a yield-point at stiffness 
values between 5 and 10. Maximum stiff- 
ness at 45-deg. angular deflection was 
8 to 14. Set angle was 34 to 38 deg. 

Comparative tests were made with the 
same steel on an Olsen universal tensile 
machine and the results corresponded 
roughly. Rockwell B hardness values were 
taken and, in general, these seemed to cor- 
relate well with the stiffness. 

The ductility as indicated by the set 
angle did not show a numerical relation 
to the Rockwell values or to the actual 
elongation values obtained on the universal 
testing machine. However, there is some 
relationship, and actual performance in fab- 
ricating prefinished metal with these ma- 
terials shows that these base metals are 
interchangeable for most jobs involving 
mild drawing, stampings, etc. 

These ductile nickel deposits when ap- 
plied to copper and steel, even when very 
thick, cause only slightly if any lower 
fracture values during Erichsen cup tests, 


when compared with those values obtained 
on uncoated base metal. Estimated ten- 
sile strength of the ductile deposits is 
50,000 to 60,000 Ibs. per sq. in. 


Medium hard nickel deposits, with hard- 
ness of 68 to 83 Rockwell B, had set 
angles of 25 to 28 deg. in general, and 
stiffness values at 45 deg. of 13 to 15.5, 
corresponding to tensile strengths of 70,- 
000 to 80,000 Ibs. per sq. in. The curves 
for these deposits did not show as definite 
a yield-point as did the curves for ductile 
nickel. 


Hard nickel deposits, which showed bad 
cracking when exposed to a ball extrusion 
test, had set angles of 15 to 20 deg. and 
stiffness values at 45 deg. of 21 to 24, 
corresponding to tensile strengths of 96,- 
000 to 102,000 Ibs. per sq. in. in Rock- 
well B hardness was 81 to 100. The 
curves for these showed very indefinite 
yield-points, if any. 

The stiffness testing method should be 
suitable for similar determinations of other 
electrodeposited metals and prove valuable 
for control when hardness, ductility, o: 
other physical properties are desired. The 
main factors governing the hardness o: 
ductility of nickel deposits were found t 
be composition, pH, most organic sub 
stances in general, and any materials that 
cause interference with grain growth. Cu 
rent-density affected the properties only 
when other factors were most advantageoi 

—F, P. Romanoff, Steel, Vol. 111, Sept. 


1942, pp. 98, 100, 104, 116-117; Sept. 
1942, pp. 86, 

















The new Bowser-Morner Test 
Kit is an invaluable tool for dif- 
ferentiating between nickel alloy 
and other alloy or plain carbon 
steels .. . Employing the reagent 
“spot” test principle, it is simple 
to use and provides fast, positive 
recognition of as little as .20% 
nickel in stock or scrap alloy 
steel. 


Complete Kit, with full instruc- 
tions and sufficient material for 
a minimum of 500 tests, is priced 
at $12.50 (F.O.B. Dayton) 


Purchase orders should 
bear priority extension. 





139-143 BRUEN ST., 
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BOWSER-MORNER 


Chemists + Metallurgists * Testing Engineers 


TESTING LABORATORIES 
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7262. ABRASE 


New, more accurate technique for testing wear resistance of surface 
finishes and sheet material is now possible with Taber Abrasers. 


Scientific wearing action by ‘“Calibras” wheels is automatically 
totalled on built-in wear cycle counter. 


Today’s substitute materials make Taber Abrasers absolute neces- 
sities in your plant and laboratory. Write for Bulletins 2014 illustrating 
wide applications. 


TABER INSTRUMENT CORP. 


111MA Goundry St. North Tonawanda, N. Y. 
Designers and Builders of Precision Scientific Apparatus 
a ORES = Rm RI 
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Radiant Heat for Magnesium Melting 


For the first time the ceramic-cup ra- 
diant gas burner has been adapted to the 
firing of furnaces especially designed for 
magnesium metal melting by the Selas Co., 
Erie Ave. and D St., Philadelphia. This 
application fosters greater uniformity of 
heat delivery over the sides and bottoms 
of magnesium melting pots and permits 
lower temperature gradients through pot 
walls without sacrifice of speed or ef- 
ficiency. 

In the accompanying photograph is the 
largest of 15 units recently built for use 
in four war plants. It will hold 2,000 
lbs. of metal in a pot slightly over 3 ft. 
in both diameter and depth. It can ladle 
out 600 Ibs. of metal per hr. 

Eighteen Type-K-670 all-ceramic radiant- 
cup gas burners are employed — 12 in the 
top row, 6 in the bottom. Pre-mixed gas 
and air is delivered at 12 to 15 in. w.c. 





manifold pressure to each burner through 
an individual line and manual valve, thus 


lancing rates of heat input over the pot 
surface, 
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Once the balancing valves are set, single- 
valve, two-point control, actuated by a 
thermocouple in the molten metal, operates 
to throttle or open the manifold mixture 
supply to all burners at once and auto- 
matically maintain a pouring temperature 
of 1350 deg. F. in the pot at all times. 

An auxiliary thermocouple in the com- 
bustion chamber is connected into the con- 
trol system so that a maximum outside pot 
temperature determined by the user can 
never be exceeded, making for safety, uni- 
formity of metal temperature and long pot 
life. 

There are at least eight interesting de- 
sign features: (1) Split manifolding, each 
of three being protected independently 
against backfire; (2) two large opposed 
clean-out doors; (3) refractory-lined emer- 
gency run-out spout with 3 in. opening; 
(4) bottom venting; (5) burner view- 
holes for inspection of cup-radiation; (6) 
split cast-iron top ring for long life; (7) 
2-in. fire extinguisher openings around the 
pot rims; (8) hard-burned refractory fac- 
ing on floor and sidewalls to resist molten 
metal should pots rupture or leak. 


Speed Results from Induction Heating 


Heating a propeller blade shank for two 
important forming operations in about one- 
fifth the time formerly needed is accom- 
plished by the Tocco process of electrical 
induction, perfected by the Ohio Crank- 
shaft Co., Cleveland. 

The shank of the hollow blade is first 
Tocco heated preparatory to swaging, where 
the shank is rounded to a perfect circum- 


ference. The blade is mounted on a mov- 
able rack at the front of the 100 kw. 
Tocco machine. The tubular shank section 
at the blade’s base is then moved forward 
until surrounded by heat inductor coils. 
An enormous amount of internal molecular 





friction is set up in the shank, heating it 
to 1700 deg. F. in 150 sec. 

Next, it is conveyed to a huge National 
forging machine capable of 27-ton pressure. 
After each application of dies the shank 
is turned a quarter revolution until it is 
swaged into a true cylindrical shape. 

Then the blade passes through two weld- 
ing processes, inspection and a lathe op- 
eration, and heated a second time in the 
Tocco unit for 210 sec. to 2200 deg. F. 
The crane then conveys it to the adjacent 
upsetting equipment. This forms the heat- 
ed shank in a three-pass set of dies to 
increase the wall thickness of the shank 
from .520 in. to 13/16 in., decreasing the 
length of the shank area from 12 5/8 
to 9 3/16 in. 

By previous processes the shanks were 
heated by gas furnaces. Fifteen minutes 
were needed, and the worker judged cor- 
rect temperature by the color. 

In the accompanying photo the shank 
is being heated to 2200 deg. F. prior to 
upsetting. 
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@ A new steel, “Speed Case,”’ has been 
developed to meet the need for a steel 
with machinability of S.A.E. 1112 and 
X1112 Bessemer screw stock and the 
strength of such open hearth steels as 
S.A.E. 1020, X1020, X1314 and X1315. 
The steel is a result of a new process em- 
bodying both chemical and temperature 
controls for the production of low-carbon, 
open-hearth case carburizing steel. It is 
made by W. J. Holliday & Co., Indianapo- 
lis. Forge shops are being licensed under 
Speed Case patents to produce forgings and 
forged bars, which offer properties hither- 
to unattainable in a forging steel. 


PRECISION 
METALLURGICAL 
TESTING EQUIPMENT 


AB DE LUXE 
POLISHING 
MACHINE com- 
bines maximum con- 
venience with preci- 
sion polishing. Built 
in wash fountain—air 
blower for drying— 
desiccator compart- 
ment for sample pres- 
ervation. 


i 


APLANATIC FOLD- 
ING MAGNIFIERS 
Single lens—é-power. 








Double lens type with 
6- and 3-power lens. 9- 
power when combined. 





B. & L. FOLDING 
MAGNIFIER in metal 
case. 7-power. 





SPECIMEN MOUNT 
PRESS No. 1315, provides 
utmost ease and speed in molding 
and cooling bakelite and trans- 
optic mounts, either I" 


size. Built for extreme accuracy 
and long service. 





Double End Centering Machine 


A machine for centering both ends of 
large work, such as gun forgings, is an- 
nounced by Kent-Owens Machine Co., To- 
ledo, Ohio. The work is freely suspended 
in slings and is easily adjusted into position 
by two davits, each with chain hoist. This 
permits locating the centers in the ap- 
proximate center of gravity of the piece, a 
marked improvement over the geometric 
center method. Work can be handled up 
to 14 in. in diam. and up to 19 ft. long. 















or 1%," 


A complete line of equipment for 
the Metallurgical Laboratory... 


SPECIMEN MOUNT PRESSES—POLISHERS—POLISHING ABRASIVES 
POLISHING CLOTHS—POWER GRINDERS—BELT SURFACERS—CUT-OFF 
MACHINES—HAND GRINDERS—CARBON METERS—COLORI METERS 
HARDNESS TESTERS — DILATOMETERS — DUST COUNTERS — EMERY, 
PAPER GRINDERS—LABORATORY CHAIRS—TITRATORS—MAGNIFIERS 


METALLOGRAPHS — MICROSCOPES — STEREOSCOPES — PYROMETERS 


Teese bee nb AA e a” 
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¢ PH METERS—REFRACTOMETERS—SPECTROGRAPHS—MACRO CAMERAS 


Adotoh § Buehler 


OPTICAL INSTRUMENTS 


+ METALLURGICAL APPARATUS 


228 North LaSalle Street, Chicago, Illinois 








Elements are adjustable along the base for 
setting for a given job. 

While suspended, a vertical line is 
scribed across each end by a square rest. 





ing on a surface plate and located against a 
centering gage above the sling. The work 
is rotated slightly and another vertical line 
is scribed, etc. The intersection of these 
lines indicates the gravity center. Then the 
work is lowered into the V-blocks of the 
two work supports. 

The first tool on each head is fed into 
the work and withdrawn by hand by the 
star hand wheels. Heads are moved !ater- 
ally by a hand lever and properly indexed 
into position for the second tool by « sim- 
ple spacing arrangement. Final center 
ing tools are then fed into the work, as 
were the first tools. 


Foot-Controlled Hydraulic Arbor Press 


Speed is the chief factor claimed for 
the new Speedpress (hydraulic arbor press), 
made by the Studebaker Machine Co., 9 S. 
Clinton St., Chicago. It is entirely foot- 
controlled and easily operated by women. 

Pressures from zero to 20,000 lbs. are 
obtained by pedal. All Speedpress work is 
handled: Broaching, assembling, piercing, 
oil-grooving, riveting, sizing, flanging, stak- 
ing, forcing, small die tryouts, forming and 
pressing operations. 


@ Properties of 96-4, Aluminum-Copper 
(Casting Alloy) are compared between the 
casting process and powder metallurgy 
method by the Hardy Metallurgical C0, 
420 Lexington Ave., New York. Thus, by 
the cast method, the solution treatment at 
960 deg. F. took 12 hrs.; powder metal 
lurgy sintering, 30 min. For precipitation 
treatment at 370 deg. F., the time was the 
same in both, 4 hrs. Tensile strength 
(cast) was 22,000 as against 34,000 si 
tered, with elongation, cast, 5 per cent} 
sintered, 10 per cent. Solution and pit 
cipitation, (cast) 32,000 tensile, 3 per cent 
elongation; by powder, no solution 

ment needed; precipitation treatment, 


000 tensile, 10 per cent elongation. KOR 


well “B” (cast) was 50; powder, 45. 
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Self-Contained Open Forging Press 


A new 1000-ton H-P-M Fastraverse, self- 


contained open forging press has been 
demonstrated recently by the Hydraulic 
Press Mfg. Co., Mt. Gilead, Ohio. It is 


quite dissimilar to the conventional steam- 
hydraulic press, which requires many auxil- 
iaries such as boilers, accumulators, inten- 
sifiers, reciprocating pumps, etc. 

In contrast is the H-P-M self-contained 
unit with motor-driven hydraulic pumps 
mounted directly to the press cylinder. 
It provides for prefilling and exhaust of 
the cylinder rapid 
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Pouring from one of five aluminum melling furnaces at 
the Cincinnati plant of Wright Aeronautical Corporation 













Even in the stress of today’s unprecedented war production 
schedules, wise management must think of tomorrow! In the 
selection of heat treating equipment. Dempsey Furnaces are 
the obvious choice. They are engineered to deliver maximum 
performance at lowest cost, high efficiency and trouble-free 
operation. Rugged, sturdy construction insures years of service 
during and long after the war. 


WRITE FOR BULLETINS 


Continuous pusher ly pe hardening fur- 
nace, panes i and contin- 






Carburizing, annealing and gen- 


Pot furnace for heal treatment 
eral heat-treating oven furnaces. 


in liquid bath. 
DEMPSEY INDUSTRIAL FURNACE CORPORATION 


FURNACES BURNERS 
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ram movement. It closes and opens at a 
rate of 560 in. per min., and has a press- 
ing speed of 105 in. per min. 

Its ram travel is reversed without an 
operating valve. Instead, the radial pump 
is reversed, which provides smooth, shock- 
less reversal controlled by remote hand 
lever. 


@ Ideal for women operators, releasing 
more skilled production men for other 
work, is the new Diebel Hi-Speed stamp- 
ing press, according to its manufacturers 
the Di Machine Corp., 3654 Lincoln Ave., 
Chicago. The press automatically pro- 
duces small stampings of metal, fibre, plas- 
tics and other materials at speeds of 180, 
370 and 500 strokes per min. 


Fuse-Bond, Preliminary to Metallizing 


Machine components and similar metal 
parts now may be prepared for metallizing 
electrically by the Fuse-Bond process of 
the Metallizing Engineering Co., Inc., Long 
Island City, N. Y. It affords an adequate 
bond on the hardest surfaces, heretofore 
impossible or impractical to prepare by 
blasting or rough threading. It also sim- 
plifies preparation of narrow edges, flat 
areas, and cylindrical parts having keyways, 
etc. 

The Fuse-Bond unit fuses a rough de- 
posit of electrode metal into the surface to 
be metallized. Electrodes are applied with 
a special holder, using up to six electrodes 
at a time. Small parts may be prepared 
as easily as large shafts, since there is no 
excessive heating of the base metal or dis- 
turbing of its physical characteristics. 

The cabinet is 2 ft. high, weighs 170 
lbs., and is mounted on casters. 





Spatterproof Lamp for Welding 


A new type spatterproof lamp for weld- 
ing and rough industrial service has been 
introduced by the Radiant Lamp Corp., 260 
Sherman Ave., Newark, N. J. 


ot ees 
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It is made of a special glass that resists 
penetration of hot metal particles and will 
withstand severe handling. Sizes range 
from 50 to 150 watts. 
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Mest ae one of 
Jessops Electric Furnaces 


Experience supplies 
the knowledge necessary 


to advancement. £9 


© Jessop men are specialists in the art of making fine alloy 

specialty steels. Behind them are the standards of Jessop 

quality built up through years of experience. Efficient metal- 

lurgical and chemical supervision control every manufactur- 

ing step using modern production facilities and practices. 

Control begins at the scrap pile, for quality depends first on a) 

selection of raw materials. Charges are melted in electric arc oe. 1000 

furnaces. Utmost care is used in forging, rolling, and treat- 

ment. i > aE Jessop 
Jessop’s wide experience assures reliable assistance in solv- 

ing problems relating to selection and application of tool steels. 4 fe e q s 

Our warehouses are located to assure prompt service. Jessop 

Steel Company, Washington, Pennsylvania. 
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Now Works for Living Instead of Dead 


Instead of working for the dead, the 
George F. Ames Co., Inc., Lynn, Mass., 
switched to services for the living, with the 
ultimate purpose of making dead certain 
Germans, Japs and Italians. The Ames 
Company has turned out tombstones for 
48 years. They have now become subcon 
tractors for the General Electric Co., and 
sandblast ten tons of castings for an elec- 
trical apparatus a week. 

The accompanying photograph reveals a 
workman with a wheelbarrow full of cast 
ings with the rather dubious inspiration of 
tombstones in the background, which doubt 
less proclaim: “Rest in Peace.” 
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Manganese Alloy for Industrial Controls 


Chace manganese alloy No. 772, pri- 
marily for instruments and industrial con- 
trols, is made by the W. M. Chace Co., 
1600 Beard Ave., Detroit. There are four 
main useful characteristics: (1) high elec- 
trical resistivity, (2) high thermal expan- 
sion rate, (3) high vibration damping con- 
stant, and (4) low thermal conductivity 
combined with good ductility and high ten- 
sile strength. 

Over 70 per cent of this base alloy 
is manganese. The electrical resistance is 
1050 ohms per circular mill foot. The 
thermal expansion rate is twice as high as 
for steel. The vibration damping con 
Stant is 2.3 per cent as against 0.01 fo: 
hardened steel. Thermal conductivity i 
only 2 per cent of copper. 

The alloy is suited for such low tem 
perature resistor applications as rheostats 
auxiliary heaters for circuit breakers an 
electrically heated expansion elements. |! 
can be fabricated readily by rolling, draw 
ing and machining. 


@ Fireproofing of wood for industrial and 
other uses is done by impregnation with 
chemicals under vacuum-pressure by the 
following methods: (1) diluting the ox) 
gen to form a non-flammable gas, (2) 
forming a fused layer, which prevents the 
entrance of air, (3) lowering the tempera- 
ture of wood by releasing water of crystal- 
lization, and (4) by the formation of a 
protective layer of char, which is hard and 
clinker like and has high insulating prop- 
erties. So states the Protexol Corp., Kenil- 
worth, N. J., which operates a 49 year old 
process of fireproofing. 


Fine Brushes Remove Copper Insulation 


A rotary wire brush, used in construc- 
tion of radios and sensitive electrical in- 
struments, is made of 242,144 mild steel 
wires, .0025 in. thick, “soft as velvet 
though each point is sharp as a needle.” 
It is manufactured by the Osborn Mfg. Co., 
Cleveland. 

Two of these cylinders, mounted parallel 
and rotating on spindles at 3,450 r.p.m., 
trim very hard-baked insulation off excep- 
tionally fine copper wire. It removes in- 
sulation without marring the copper. 
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ANOTHER 
Five Drever oil fired annealing 


BATTERY OF and drawing furnaces which will 
take their place in peace-time pro- 
oe f} t: al [ i" duction just as they are now being 
em used for economical heat treat- 
CAR TYPE 
FURNACES 


ment of war materials. 









This battery of rugged furnaces embodies many 
advanced engineering principles which are 
standard practice in Drever furnace design: Drever Furnaces are en- 
automatic temperature control—motor-driven car 
and door—transfer car and pit—dependable sand 
seals for furnace and car—door sealed top and needs of the plants in which 
bottom—all safety features—burners, heating : i 
chamber, and accessories of the highest quality they are. installed. 
and of proper rating for the efficiency required. 


gineered to suit the individual 


} 
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Water-Cooled Tongs for Silver Brazing 


A pair of water-cooled tongs for silver 
brazing has been built up from a pair of 
8-in. parallel flat nose pliers by General 
Electric Co., Schenectady, N. Y. The tongs 
are used as carbon holders in the incan- 
descent carbon process of silver brazing, 
and are cool, light and efficient. 

To make the tongs, steel blocks are 
first welded onto the plier jaws to give 
them an outside width of 14% in. when 
closed. The blocks are drilled and tapped 


for ¥% in. bolts. Bar copper is bent to 


The Army-Navy 
E flag, awarded 
“for high achieve- 
ment in the pro- 
duction of mate- 
rials of war’. 
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fit the clearances required for the job to 
be handled, and the tips are cut to hold 
small blocks of carbon. 

The bars are drilled and tapped to ac- 
commodate 4 in. pipe fittings by which 
water-cooled power leads are attached. A 
rubber hose jumper forms a water connec- 
tion between the jaws. Additional water 
carriers may be drilled the entire length 
of the bars. 

Mica sheets and bushings form insulation 
between parts and pliers. A _ pronged 











spring of wire facilitates opening the jaws 
when the braze is completed. 


@ A new flux for gas welding of mag. 
nesium is announced by Park Stewart, 
1045 Carbis St., Worthington, Pa., and 
is called ‘““Mag-na-Flo” flux. It is suit 
able for all magnesium alloys, whether 
sheet or extrusions. It is mixed into a 
thin paste by pouring the flux into wate: 
while stirring. One paints the metal 
to be welded by a brush dipped in the 
flux. 


Spot Welder Cooler 


In accordance with the claim that 40 
deg. F. is the ideal coolant temperature 
for tips in spot welding aluminum, the 
580-WC spot welder cooler has been de- 
veloped by the Temprite Products Corp., 
47 Piquette Ave., Detroit. Advantages 
claimed are: Longer life of welding tips, 
consistent uniformity of weld, and increased 
production per welder. 

The unit operates as a water circulating 
system and can operate one, two or three 
separate spot welders, depending on the 





maximum heat load of the welders and the 
resistance to flow through the welder water 
circuit. 

It is equipped with the instantaneous 
water cooler and accessories, including 4 
constant temperature control valve, a 1 
h.. refrigeration condensing unit and a ¥2 
h.p. water circulating pump. 

The system can circulate 120 gal. of 
water per hr. against a spot welder pres- 
sure drop of 100 lbs. gage. 
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HIGH FREQUENCY 


INDUCTION HEATING 


By replacing conventional welding methods with modern 
high frequency induction brazing, the Republic Drill & Tool 
Company, Chicago, IIl., have made an outstanding contribu- 
tion to the efficient manufacture of twist drills. Photo at 
left shows the new Republic gang-brazing set-up for joining 
shanks and high speed drill barrels, on the larger size drills, 
by LEPEL induction heating. A special high temperature 
compound is used wherein the brazing action occurs at 
1800° F., thus eliminating all danger of separation in high 
temperature service. This development permits high pro- 
duction machining of the shanks, and heat treatment of the 
fluted sections, before rather than after assembly. The advan- 
tages, the economy, the added efficiency .. . all are obvious. 


Photos to left 
show gang-braz- 
ing department at 
Republic, with 
battery of com- 
pact, efficient 
LEPEL induction 
heating units; 
also, female oper- 
ator quickly braz- 
ing a shank to one 
of the ‘long ones’ 
at Republic. 


Whether your production problem involves BRAZING, SOLDERING, 

LOCALIZED HARDENING, ANNEALING, BOMBARDING or 

MELTING, LEPEL High Frequency Induction Heating in all probabil- 

ity can greatly expand your output—reduce rejects to a negligible quan- 

tity—solve your skilled worker problem—and cut costs appreciably. 
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Sets of 81 Gage Blocks 


A standard set of 81 Doall master gage 
blocks is being produced by the Savage 
Tool Co., Minneapolis, Minn. The blocks 
range in length from .050 in. to 4.00 in., 
and are produced in three grades: AA 
(accuracy, .000002 in.); A (.000004 in.); 
B (.000008 in.) The blocks can be wrung 
together in combination to secure any di- 
mension in steps of .0001 in. from .1000 
in. to 12.00 in. 

Precision “optical measuring instruments 
are used to check the accuracy of every gage 
block produced, the same equipment being 
available to users for rechecking their 
gage blocks after considerable use. Those 
worn beyond tolerance will be replaced. 





As the makers point out, the first World 
War was fought in thousandths of an inch, 
while the present war, in tenths of a 
thousandth. 


Brushes Ban Fissures and Failures 


“Fires in airplanes in flight are usually 
caused, aside from enemy incendiary bul- 
lets, by fractures of the fuel lines — at 
their ends where they have been flared to 
hold on pipe connections,” states R. O. 
Peterson, technical director of the Osborn 
Mfg. Co., Cleveland. 

“Looking at these ends under the micro- 
scope, we could see fissures along the 
sharp edges of the tubing before it had 
been flared,” he continues. ‘When the 
ends of the tubing are flared, the fissures 
widen. A sharp edge, even of the finest 
razor blade, is never continuous. Tiny 
nicks can be seen under the microscope. 
The bottoms of these nicks are points of 
stress concentration — points of weakness 
where fractures start.”’ 

Osborn has perfected an end brush of 
fine wire rotating on a chuck whereby 
sharp corners on tubing are rounded by 
momentary insertion. Where a high de- 
gree of precision is needed, the brushes 
smooth out surfaces to an accuracy of 
four- to eight-millionths of an inch. Power 
brushing can do the work at least 100 per 
cent faster than by hand. 


@ A new line of Steelgrip Rigid-arm gear 
and wheel pullers has been added by Arm- 
strong-Bray & Co., 5364-78 Northwest 
Highway, Chicago. They will take care of 
a wide range of jobs covering factory work, 
tank, tractor, truck and farm maintenance. 





Surface Coated Abrasive Belts 


Newly developed equipment incorporates 
the use of surface coated abrasive belts 
for faster and better finishing. It consists 





of the use of a backstand idler unit, utiliz- 
ing a newly perfected segment face contact 
wheel and belts. The shop’s present lathe 
or set-up equipment can be used, or a 
complete backstand idler unit acquired for 
this work. 

There are three types of segment face 
contact wheels. There is provided a hard, 
flat surface for driving the belt but with 
a soft center so that irregular shaped pieces 
can be finished. 

They are made by the Minnesota Mining 
& Mfg. Co., St. Paul, Minn. 








elevated temperature. 


without impingement upon the pot. 
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RECTANGULAR POT 
FURNACES 


Especially suited for heat treatment of aluminum alloys, strip 
brass annealing, tinning, lead coating, etc., these furnaces are 
also used for tempering with oil, salt, or lead. 

Another application is in the continuous hardening and 
tempering of wire and strip, including lead quenching at an 


Uniformity of work and long life of pots is achieved through 
the use of many small burners distributing the heat evenly and 


Write for full information includ- 
ing details of your problem. 








“ROCKWELL” 


HARDWNESS TESTER 


oh ALLL 


ITS REPUTATION FOR BOTH INITIAL 
AND ENDURING ACCURACY HAS 
BEEN GROWING CONSTANTLY FOR 
A FIFTH OF A CENTURY 


_WIESON 
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PLURAMELT.. vouncsTER WITH A FUTURE 


‘ Piuramelt products are 
entirely allocated for essential 
purposes. In fabricated form, they’re 
serving in mess trays aboard ship— 
in field ranges—in kitchen and hos- 
pital equipment for the services—in 
the manufacture of synthetic rubber, 
high-octane gas, explosives, etc. 
The list includes both the single and 
double stainless-armored types. 

_ In each case, of course, Pluramelt 
is used instead of solid stainless steel. 
The chief reason, therefore, is the 
very important matter of conserva- 
tion. Pluramelt saves 60% to 80% 
of the vital chromium and _ nickel 


that solid stainless would consume 
for the same job. 

But there are other prime consid- 
erations. Pluramelt in general fab- 
ricates easier than solid stainless 
steel. And, under any conditions of 
fabrication and subsequent service, 
it does not—cannot—come apart. 
Pluramelt is unique—a_ controlled 
composite steel with an intermelted 
bond that cannot be separated. 

Do you want to know more about 
this stainless-armored steel that is 
so sure to bulk large in the peace- 
time manufacturing of the future? A 
brand new booklet on the subject of 


“Pluramelt Stainless-Armored 
Steels,, is now ready ©@ Write for 
your copy. 


ADDRESS DEPT. MA. 
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STEEL CORPORATION 


GENERAL OFFICE: BRACKENRIDGE, PENNA. 
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Dust Collectors for Magnesium Operations 


The Multi-Wash dust collection system, 
made by the Claude B. Schneible Co., 3955 
Lawrence Ave., Chicago, employs a high 
flash point mineral oil as the collecting me- 
dium in grinding, polishing and other op- 
erations involving magnesium dust. The 
heavier particles are submerged in the oil 
bath and carried away to the settling tank, 
while the lighter, or float dust particles, 
are collected in the Multi-Wash unit for 
deposit in the tank. 

Another advantage is that all aluminum- 
magnesium dust is salvaged, which is a by- 











The electrolytic refining 


process, originally con- 
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ANACONDA 
SALES COMPANY 


25 Broadway, New York 
Subsidiary of Anaconda Copper Mining Co. 
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product of the original function of pre- 
venting fire and explosions. 

Another related product is a downdraft 
ventilating bench, such as shown in the ac- 
companying photograph. They have hard 
wood gratings. Canopies and end sheets 
guard against side drafts and provide maxi- 
mum ventilating efficiency with a minimum 
of air volume. The bottom of the V- 
shaped hopper slopes toward the exhaust 
outlet, and may be flushed with oil to 
carry heavier particles to the settling tank. 


@ Requests for a color code to identify 
machine lubricants have been tendered to 
the American Standards Assn. by the War 
Production Board and National Machine 
Tool Builders Assn. Present inexperienced 
workers make such a standard a necessity. 
The oil cap on the spindle of a grind- 
ing machine might be painted red, the same 
color to mark the container holding spindle 
oil. One can imagine the damage that 
could occur should the worker put grease 
into the bearing where fine oil was needed 


Heat Treat Furnace 1000 to 2500 Deg. F. 


For heat treating or tipping tool, alloy 
high speed and molybdenum steels at 1000 
to 2500 deg. F., there has been brought 
upon the market the Delaware controlled 
atmosphere furnace, made by the Del. 
ware Tool Steel Corp., 3400 Market St 
Wilmington, Del. A unique tangentia! 
firing technique provides absolute temper: 
ture uniformity throughout the operating 
urea, with only a short interval until tl 
desired heat is attained. 

Because of the 81/-in. insulation, heat 





losses are so low one can lay hands on the 
outside shell while the furnace operates 
at 2250 deg. F. The furnace is shipped 
completely piped for connection to low- 
pressure air and artificial propane, butane 
or natural gas, with atmosphere manome- 
ter and easily adjustable gas-air valve for 
hand control. 

Standard accessories include proportion- 
ing temperature control, heavy duty valve 
motor, strip chart recording potentiometer 
and platinum thermocouple. 
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STOKES PRESSES 


Save Labor, Time, Materials 


These parts are typical of hundreds being pressed from powdered metals 
.. . ordnance components, iron gears, porous bearings, parts for electri- 
cal assemblies, radio, communications systems, Alnico magnets, hard 
carbide tool bits, etc. . . . on Stokes Automatic Presses. 


Stokes pioneered the development of this type of press . . . equipment 


which is the result of 25 years of research . . . and is constantly engi- 
neering new models in capacities and types to meet ever-widening 
applications. 


Let us make recommendations on methods, 
equipment and applications . . . consult with you 
on specific pressing problems. Our laboratory 
facilities are available for experimental work. 
Write for complete 48-page illustrated catalog. 





F. J. STOKES MACHINE COMPANY 
5972 Tabor Road Olney P. O. Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis, Cleveland, Detroit 
Pacific Coast Representative: L. H. Butcher Company, Inc, 
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News of Men, Societies, Meetings and Companies 


Night patrols at the Pennsylvania tank 
plant of the American Car & Foundry Co. 
have dogged perseverance in tracking down 
possible saboteurs and others who may be 
around the plant for no good purpose. 

The dogs make the rounds nightly with 
the guards. They will obey the command 
of the guard instantly and attack furiously 
when ordered. They are especially adept 
in searching dark corners and areas where 
piles of material afford lurking places for 
trespassers. 

Strict army discipline is maintained over 
the canines so that they will not become 
soft. The dogs spend daytimes sleeping 
and resting, though it was difficult at first 
to get them to revise their sleeping habits 


Plants and Slants 


is necessary, the makers claim. The com- 
pany now works 100 per cent on air- 
craft work. 





Lack of space forbids mention of all 
plants in the metal industries that have 
been awarded the Army-Navy “‘E.”” How- 
ever, when there is some fact or circum- 
stance out of the ordinary, it becomes 
“news.” Thus, the Chicago plant of 
Crane Co. was awarded it, not because of 
some converted product, but for meeting 
vast wartime demands for its regular prod- 
ucts: Valves, fittings and piping accessories. 
Donald M. Nelson stated recently that 
valves are one of the chief bottlenecks. 

















and periods. The dogs were given to the 
Army by patriotic citizens. The first se- 
lectees are “Logi,” an Elkhound; “Fritz,”’ 
a German Shepherd, and “Squeegee,” an 
Airedale. 





Aluminum castings of higher tensile 
strength, greater elongation and finer fin- 
ish, made by a special permanent mold 
process, are being turned out by the Ma- 
jestic Aluminum Co., Huntington, Ind., 
which succeeds the Majestic Co., that city. 
Because of the fine finish, little machining 


The feature of the “E’’ ceremony of the 
Macwhyte Co., Kenosha, Wis., was the 
recognition of the part played by labor, 
with management stepping into the back- 
ground. In accepting the “E’’ award on 
behalf of the Dow Chemical Co., Mid- 
land, Mich., Dr. Willard H. Dow brought 
out some interesting facts in his speech. 
He said that more than 2000 chemicals 
are needed to build an airplane; more than 
200, for a tank. He said the Germans 
may still use gas. The Italians won their 
war against the Ethiopians with gas, and 





the “Japs have used it hundreds of times 
on the defenseless Chinese.’’ 





Kelly-O’Leary Steel Works, 5757 W. 
65th St., Chicago, is the new name for the 
former Arthur J. O'Leary and Son Co. 
The original company was one of the early 
forge shops in Chicago, established as 
Smith and O'Leary in 1874. The new 
name is the fourth corporate name for 
the company. 








The Joshua Hendy Iron Works, Sunny- 
vale, Calif., has acquired the Pomona 
Pump Co., its subsidiary, Westco Div., and 
the Crocker-Wheeler Electric Mfg. Co. 
The Hendy works was established in 1856 
and was built originally to turn out gold 
mining equipment. Now comes out marine 
engines, steam turbines and various ship 
equipment. 








The first electrode plant on the Pacific 
Coast, the National Cylinder Gas Co., 
has been put into operation. Millions of 
pounds of “Sureweld” protected-arc elec- 
trodes have already been produced there. 
Sales offices are at 495@ Santa Fe Ave 
Los Angeles and 326 Howard St., San 
Francisco. 





American-Marietta Co., Chicago, has ac 
quired the Ferbert-Shorndorfer Co., Cleve 
land. The purchasing company specialize 
in industrial finishes and maintenance 
paints for industry. 








Carpenter Steel Co., Reading, Pa., ha: 
moved their St. Louis district warehouse 
to 712 Cass Ave., St. Louis. 





The American Propeller Corp., Toledo, 
Ohio, is increasing plant capacity by 50 
per cent, thereby becoming the largest hol- 
low steel propeller blade manufacturing 
plant in the country, they say. 








Despatch Oven Co. has moved its south- 
ern offices to the Martin Building in 
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SE “STURACO” — it has a technically 
accepted load carrying capacity of over 
300% more than ordinary lubricants. 


To eliminate sticking ways — to cool hot 
spindle bearings and gear heads — put 
“STURACO” on the job. Results from this 
unusual principle of lubrication have been 
astonishing. If you have a tough problem 





write us today. 
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w, Original Data on NE Steels 


—PUBLISHED FOR THE FIRST TIME IN THIS HELPFUL | 
REPUBLIC BOOKLET ON NATIONAL EMERGENCY STEELS | 












Here’s just what you’ve been looking for— 
70 pages of valuable mew data on the prop- 
erties, treatment and application of the NE 
Steels—in handy, usable book form. 


Much of the material in this book—charts, 
tables and specifications—has been prepared 
from original research conducted by Repub- 
lic metallurgists. There’s an explanation of 
the end quench hardenability test and its 
importance, too. 


Men RRO CIC Ie COOLER APL EM CE 


nenanere nenereneee 0 


Republic—long a leader in alloy steel pro- 
duction—was an important factor in the de- 
velopment of the NE series. Now, Republic 
offers this helpful book on NE Steels as its 
contribution to more efficient, more produc- 
tive, faster war fabrication wherever these 
alloy-conserving steels are applied. 


If you have been using alloy steels, you prob- 
ably are now using NE Steels—or will in the 
near future. You should have a copy of this 
book at your finger tips. You'll be surprised 
at the vast amount of data it will bring you. 
Printing is now under way, and the book 
will soon be ready for distribution to engi- 
neers, metallurgists and production executives. 
Send your request now to insure early delivery. 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division 
Sales Offices ¢ Massillon, Ohio 
GENERAL OFFICES « « CLEVELAND, OHIO 


Berger Manufacturing Division « Culvert Division 
Niles Steel Products Division + Steel and Tubes Division 
Union Drawn Steel Division. + Truscon Steel Compan 

Export Department: Chrysler Building, New York, New York 


CLIP, FILL IN AND MAIL TODAY FOR NE DAT | 


Republic Steel Corporation, Department MA 
3100 East 45th Street, Cleveland, Ohio. 


Please send me a copy of your new NE Steels Handbook, which I 
understand will be off the press shortly. 


Name > - Title 


-Allloy STEELS | = — 


Address 

















Would you like data on other Republic products—Enduro Stainless 
Steel, Sheets, Plates, Upson Bolts, Nuts and Rivets, Hot Rolled and Cold Drawn Bars, Electrunite Aircraft and Mechanical Tubing? Write us. | 





FEBRUARY, 1943 


453 








Birmingham, which will be under the su- 


pervision of Wm. H. Riddell. 





Pig iron production at the Granite City, 
Ill. plant, operated by Koppers United Co., 
was doubled when the second of two re- 


built furnaces was lighted. 


Briefs on Associations, Promotions, 


Education 


Its first award program 


of undergraduate engineering study has 
been announced by the James F. Lincoln 
Arc Welding Foundation. Its object: ‘To 
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encourage engineering students to study 
arc welded construction so that their imag- 
ination, ability and vision may be given 
an opportunity to extend knowledge of 
this method and thus aid the war effort 
and the economic reconstruction in the 
peace which is to follow.” The program 
offers $5,000 in student awards and $1,750 
in scholarships for the departments of the 
institutions in which the award-winning 
students are registered. 


The Perkin Medal for 1943 was pre- 
sented last month to Dr. Robert E. Wil- 
son, president, Pan American Petroleum 


and Transport Co., at the joint meeting 


of five societies in the chemical fields. 





Oil 


If you do not have a copy of 
“Fisher Products for the 
Foundry”— Write for it! 








The medal is awarded annually by the 
American section of the Society of Chemi- 
cal Industry for outstanding work in ap- 
plied chemistry. Dr. Wilson is inventor 
or co-inventor of 90 patents in a variety of 
fields and an authority on patents. He has 
studied flow of fluids, oiliness, corrosion, 
ete, 


Methods of obtaining new and stronger 
tin-base alloys suitable as bearing metals 
is part of the program of research of the 
Tin Research Institute, International Tin 
Research & Development Council, Fraser 
Road, Greenford, Middlesex, England. The 
effect on hardness, produced by quenching 
from the highest practical temperature fol- 
lowed by prolonged tempering at 212 and 
284 deg F. has been examined for 80 
tin-base alloys containing 4 to 14 per cent 
antimony and 0 to 10 per cent cadmium. 
These alloys can be hardened by heat treat- 
ment and maintain a useful degree of im- 
provement for at least 1,000 hrs. at 212 
to 284 deg. F. The best alloys range: 
Antimony, 9 to 10 per cent; cadmium, 1 
to 114 per cent; balance, tin. Reprints 
of a paper containing this data are free. 


A new educational motion picture on 
“die casting’ has been made available by 
the New Jersey Zinc Co., New York. 
It is in a 3-reel film, and designed to be 
educational and engineering rather than 
selling. Though the sponsor is a xin 
company, other metals are given liberal 
treatment. The movie producer was Pau! 
Hance Productions, Inc. 


The following officers and _ directors 
of the American Foundrymen’s Association 
have been placed in nomination for 1943, 
and will take office following the annual 
conference at St. Louis, April 28-30: 

President: Lee C. Wilson, general man- 
ager, Reading Steel Castings Div., Ame: 
ican Chain & Cable Co., Reading, Pa; 
Vice-president: Ralph J. Teetor, president, 
Cadillac Malleable Iron Co., Cadillac, 
Mich. 

Directors for three years: D. P. Forbes, 
president, Gunite Foundries, Inc., Rock- 
ford, Ill.; Roy M. Jacobs, president, Stand- 
ard Brass Works, Milwaukee; Max Kunian- 
sky, general manager, Lynchburg Foundry 
Co., Lynchburg, Va.; Harry Reitinger, 
resident manager, U. S. Pipe & Foundry 
Co., Burlington, N. J.; W. B. Wallis, 
president, Pittsburgh Lectromelt Furnace 
Co., Pittsburgh. 


America’s engineering skill, as well 
as its raw materials, should be available 
to many countries after the war as an ex- 
tension of the Atlantic Charter, stated C. 
A. Powel recently, engineering executive 
of the Westinghouse Electric & Mfg. Co., 
before the Rochester section of the Amer- 
ican Institute of Electrical Engineers. “The 
easier it is made for the millions outside 
the United States to live decently, the less 
they are likely to want to fight every 25 
years. By helping the smaller and poorer 
countries to improve their industrial fa- 
cilities, we help raise their standards of 
living, which, in turn, makes our own 
standard of living more secure,” Mr. Powel 
continued. 
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It’s the MISCO way— to do it better 


Misco Alloy Sheet Carburizing Boxes—A Real Aid to Production 


Misco sheet carburizing boxes are made by men who KNOW the re- | 
quirements of carburizing containers and the conditions under which : 
they operate. The result of this first hand specialized experience is 
the up-to-date Misco alloy sheet carburizing box. These modern, light 
weight boxes save valuable metal, fuel and space and will help get 
higher production by reducing handling time. They improve quality 
of product and meet all accepted standards for efficient and economi- 
cal operation. Misco sheet carburizing boxes are made in compact 
sizes and types that will handle a wide range of work with more pro- 
duction per box. We will gladly furnish details of Misco sheet car- 
burizing boxes upon receipt of your inquiry. 


Michigan Steel Casting Company 


One of the World's Pioneer I 9 9 9 Guoin Street 
Producers of Heat and Corrosion 


Resistant Alloy Castings DETROIT, MICHIGAN 
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John H. Romann, chief metallurgist, 
Tube-Turns Div., Louisville, Ky., makers 
of welding fitting and special forgings, has 
been appointed chairman of a committee 
to investigate low temperature properties of 
metals. The research is being carried on 
by the War Metallurgy Committee of the 
National Research Council, Washington. 





Albert C. Delmont has been made re- 
search director of the research and labora- 
tory departments of the Douglas T. Ster- 
ling Co., Stamford, Conn. He will specia- 
lize in post-war planning. He was formerly 


News of Metallurgical Engineers 


material engineer with the General Chem:- 
cal Co. 





Raymond M. Dennis has been appointed 
assistant to the president of By-Products 
Steel Corp., Coatesville, Pa. He will have 
charge of the staff and general adminis- 
trative work for the corporation, which 
is a subsidiary of the Lukens Steel Co. He 
had been general manager of the flanging 
department at Lukens. 





Leo Edelson, development engineer, 
Handy & Harman, has become executive 
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Part of a Battery of 30 ‘Hausfele 
_ Magnesium Melting Furnaces now 
~ 100% on Defense Work, 
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“ON THE FIRST LINE 


OF THE NATIONAL DEFENSE 


Hausfeld Furnaces are stepping up production: wherever 


non-ferrous alloys are required for defense work. @ Faster 


melting accounts for some of this increase. Reduction of 


metal losses accounts for much of it. Heat after heat, day 


after day, the alloys are of Wthiclaas analysis. Rejects are 


few. Operation is continuous. © Thousands of foundrymen 
have approved the accuracy of Hausfeld machine work, the 


complete utilization of fuels, the longer life: of linings, pots 


and crucibles, the greater ease and speed of charging and 


discharging. ® Every Hausfeld Furnace, whether single or 


multiple burner, stationary or tilting, covered or open-top, r 


whether for melting magnesium or other non-ferrous metals, 


is tested before it leaves the factory. 


The Campbell-Hausfeld Co. 


200-220 MOORE ST. 
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vice-president, Induction Heating Corp., 
389 Lafayette St., New York. 





Harry G. Smith has been named opera- 
tions manager, Aircraft Parts Div., Rey- 
nolds Metal Co., 2500 S. Third St., Louis- 
ville, Ky. He will superintend the open- 
ing and operation of five additional plant 
buildings, leased by Reynolds. In past years 
he has specialized in the production of 
aluminum items, as well as fabricated brass, 
steel and screw machine products. 





J. H. Cooper has been made chief, Re- 
sistance Welding Section, General Indus- 
trial Equipment Div., WPB, Washington 
He has been given a leave of absence by 
the Taylor-Winfield Corp., Warren, Ohio 
where he has been welding engineer. 





Carl G. Preis has been elected vice- 
president of the American Can Co., in 
charge of engineering. He was formerly 
chief engineer. He is also vice-president 


and general manager of the Amertorp 
Corp. 





B. De Lorenzo has become manager of 
the heat transfer department, Brown Fin- 
tube Co., Elyria, Ohio. Since 1936 he 
has been design engineer for Foster 
Wheeler Corp., New York, in the oil 
division, specializing on heat transfers and 
flows of fluids. 





Ralph C. Stuart has become manager of 
manufacturing and engineering for the 
Westinghouse Lamp Div., Bloomfield, 

J. He was manager of the West plant 
of the Canadian Westinghouse Co., Hamil- 
ton, Ont. from 1930 until January, 1943, 





John D. Tyson has been made manager 
of sales and metallurgy, Standard Steel 
Works Div., Baldwin Locomotive Works, 
and will be located at Burnham, Pa. in- 
stead of Eddystone, the former headquar- 
ters. He has been chief metallurgist with 
Standard since 1930. 





J. D. Shaw has joined Aircraft Parts 
Development Corp., Summit, N. J., as 
chief powder metallurgist. He was for- 
merly research and production engineer 
with Metals Disintegrating Co. 





David W. Hopkins has been elected vice- 
president, R-S Products Corp., Wayne Junc- 
tion, Philadelphia, and will continue in 
charge of the company’s valve division. 
He has taken post-graduate work in aero- 
nautical engineering at Massachusetts In- 
stitute of Technology. 





Jobn §S. Morris has been appointed 
methods engineer for By-Products Steel 
Corp., Coatesville, Pa., subsidiary of Lu- 
kens Steel Co. He has worked with the 
Bethlehem and Alan Wood Steel Com- 
panies. 





Glenn W. Shetler, production managet, 
Crucible Steel Co., Syracuse, N. Y., has 
become associated with Barium Stainless 
Steel Corp., Canton, Ohio, as general man- 
ager. He has been in the steel business 
since 1916, when he joined the United 
Steel Co. in Canton, which is now part 
of Republic Steel Corp. 
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ARIS TOLOY 
OLD DRAWN 
STEELS | 


Cold Drawn Steels have the vital wartime job of keeping 
fast automatic production machines operating continu- 
ously at peak loads. The uniform surface and close tolerance 
of Aristoloy Cold Drawn Steels assure smooth machin- 


ing with longer tool life and uninterrupted production. 


COPPERWELD STEEL COMPANY 
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As has been the custom for some years, 
the annual convention of the American 
Institute of Mining and Metallurgical En- 
gineers is being held at the Engineering 
Societies Building in New York, Feb. 15 
to 18. 

Of special interest to readers of METALS 
AND ALLoys are the activities of the two 
metal divisions — The Iron and Steel 
Division and The Institute of Metals Di- 
vision. 


Sessions on Iron and Steel 


On the program of the Iron and Steel 
Division, at least one session is being de- 
voted to steelmaking, the subjects vary- 
ing from the electric conductivity of molten 
blast furnace slags, and the rapid analysis 
of oxygen in molten steels, to kinetics 
of the oxygen-carbon reaction and so on. 
There are three important papers at other 
sessions on austenite transformation as well 
as one on a study of carbides in low 
chromium-molybdenum steel. 

An important paper being presented at 
one of the sessions comes from the Na- 
val Research Laboratory dealing with the 
effect of arsenic, columbium, cobalt, cop- 
per, nitrogen, antimony, tin, titanium and 
zirconium on hardenability 

The twentieth annual Howe Memorial 
Lecture is being delivered by Leo F. Rein- 
artz, manager, Middletown District, 
American Rolling Mill Co. This lecture 
traces the growth of research in the steel 
industry and its effect upon the general 
improvement of quality that has occurred 





A.1.M.E. February Convention 


over the past 40 yrs. with special attention 
to recent developments. 


Non-Ferrous Paper 

There is a wide diversity of interest in 
the non-ferrous papers being presented at 
the sessions of the Institute of Metals Di- 
vision. There are two papers in the field 
of powder metallurgy — on copper-tin 
compacts and on the formation of alumin- 
um and aluminum alloys by powder metal- 
lurgy. Other papers being presented and 
discussed include the embrittlement of silver 
by hydrogen and oxygen, and the effect 
of antimony on 70-30 brass. There are 3 
papers on the light alloy field, and 4 
papers deal with physical metallurgy. 

A one-day symposium of no little im- 
portance is being conducted on secondary 
metals. At the morning session papers 
devoted to the changing aspects of the 
secondary metals industry are being deliv- 
ered. The afternoon session is being de- 
voted to the collection, segregation, and 
reclamation of the principal non-ferrous 
metals. Most of the important men work- 
ing in this field and with the WPB are 
participating in the discussions. 


Discussion on Boron 

A symposium of decided interest during 
the week is being devoted to boron. The 
discussion is more or less informal 

The 22nd annual Institute of Metals 
Lecture is being delivered by V. K. Zwory- 
kin, associate director, Radio Corp. of 
America. His subject is “Applications of 
the Electron Microscope in Metallurgy.” 











Meetings and Expositions 


AMERICAN INSTITUTE OF MINING & 
METALLURGICAL ENGINEERS, an- 
nual meeting. New York, N. Y. 
February 15-18, 1943. 


AMERICAN SOCIETY FOR TESTING 
MATERIALS, spring meeting. Buf- 
falo, N. Y. March 1-5, 1943. 


AMERICAN GAs ASSOCIATION, War 
Conference on Industrial and 
Commercial Gas. Detroit, Mich. 
Mar. 11-12, 1943. 


AMERICAN SOCIETY OF TooL EN- 
GINEERS, annual meeting. Méil- 


waukee, Wis. Mar. 25-27, 1943. 


ELECTROCHEMICAL SOCIETY, spring 


meeting. Pittsburgh, Pa. April 
7-10, 1943. 

NATIONAL ELECTRICAL MANUFAC- 
TURERS ASSOCIATION, spring 
meeting. Chicago, Ill. April 


20-23, 1943. 


AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS, spring meeting. 
Davenport, Iowa. April 26-28, 
1943. 


AMERICAN FOUNDRYMEN’S ASSOCIA- 
TION, annual meeting. St. Louis, 
Mo, April 28-30, 1943. 











Seven years ago, after long and costly 





research, we developed JETAL, the original | “is 


black oxide finish for iron and steel. This 


Pe, sahil |... SAFELY CLEANING 
ALUMINUM BEFORE ANODIZING 


When you use Oakite Aviation Cleaner as 
| directed for cleaning aluminum before 

anodizing, you will be surprised to see how 
SPEEDILY all grease, oil and other de- 
posits are removed. What’s more, surfaces 
are NOT HARMED in any way. There’s 
no pitting! No discoloration! After a quick 
rinse, and a light brushing when necessary, 
| parts are CHEMICALLY CLEAN ... in 
| proper condition for effective anodizing. 


Complete details given in NEW, 40-page 


pioneer, patented process . 


proved and further perfected . .. is now a 
vital substitute for nickel, zinc, cadmium and 
tin plating. No imitator of JETAL has matched 


its unique hardness and penetration. 


Today, war finishes must be TOUGH— 
applied in minutes, not hours! JETAL is the 


oxide finish that gives better results, more 


quickly and more economically, 


Our research staff will gladly help you with 
your protective coating problems. Consul- 
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How Oakite Degreasing 
Speeds Production 
for Wartime Executives 
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Before 1920 only 40% of a barrel of crude oil became gasoline. 
New methods demanded barrel for barrel. There were equal 
developments in the chemical field. All this required pres- 
sures and temperatures formerly undreamed of. Midvale had 
the knowledge and skill to cast the large ingots, and to 
forge the integral unit pressure vessels that were needed. 
Throughout all the process industries you find — Midvale. 


THE MIDVALE COMPANY * NICETOWN * PHILADELPHIA, PA. 
OFFICES: New York * Chicago * Pittsburgh * Washington * Cleveland * San Francisco 
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FOR METALLURGICAL ENGINEERS 


industrial Inspection 


INDUSTRIAL INSPECTION MeETHODs. By 
Leno C. Michelon. Published by Harper 
& Brothers, New York, 1942. Cloth, 
84, x 11 in., 389 pages. Price $3.50. 


Increased activity in the manufacture of 
war materials which must satisfy Govern- 
ment specifications has imposed a burden 
on inspection equipment and personnel. 
This book is one of many which are in- 
tended to facilitate in the training of in- 
structors and prospective inspectors. 

The text is divided into four parts 
which deal independently with dimension- 
al control, testing for physical properties, 
surface inspection and inspection organiza- 
tion, and an appendix which contains 
numerous reference tables is included. Many 
photographs and illustrations of tools em- 
ployed in inspection are presented and 
these, in general, are thoroughly described. 
Emphasis has been placed on description of 
tools rather than on methods of use, al- 
though sufficient information on the latter 
is given for those familiar with inspection 
methods, The theory and use of the sine 
bar and the geometry of screw threads and 
gears is particularly well handled. 

The section concerned with testing for 
physical properties is elementary, but prob- 
ably adequate for any inspector not re- 
quired to actually make such tests. Each 
of the common and some of the less com- 
mon hardness testing machines are de- 
scribed and a comparison is made between 
them. Tensile testing methods, although 
indicated as being important, are treated 
quite briefly. Perhaps some _ references 
should have been made to A.S.T.M. and 
government standards so that those inter- 
ested could find more detailed information 
on the subject directly without recourse 
to other text books. 

Non-destructive testing is covered by 
individual chapters on X-ray inspection, 
Magnaflux inspection and surface inspec- 
tion. The concluding section consists of 
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seven pages which describe the organization 
of an inspection department. 

The subject of the text is rather broad 
in scope so that it was indeed difficult 
to treat all the various subjects with equal 
consideration. The final result is a text 
which many persons concerned with inspec- 
tion will find quite helpful. 

E. S. HOWARTH AND R. L TEMPLIN 


Ancient Metallurgical Engineering 


THE PIROTECHNIA OF VANNOCCIO BiRING- 
uccio. Translated by C. S. Smith and M. T. 
Gnudi. Published by The American Insti- 
tute of Mining and Metallurgical Engineers, 
New York, 1942. Cloth, 8 x 11 in., 476 
pages. Price $5.00. 


Biringuccio was a native of Siena, Italy, 
1480-1539, a contemporary of Cellini, but 
had little of the artistic temperament. He 
was a metallurgical and chemical engineer, 
experienced in ferrous and non-ferrous 
metallurgy, from the mining of the ore to 
the machining of the finished product, and 
a highly practical man. He was especially 
interested in firework displays on a grand 
scale, which accounts for the title of the 
book. The manufacture of gun powder, its 
use in warfare, and the making of guns, 
occupy much of the space in his book, 
which was first printed in 1540, 16 years 
before the publication of Agricola’s De re 
Metallica which has become well known 
through the Hoover translation. 

Biringuccio set down all he knew, and 
what he knew, he had found out through 
his own experiments and experience. He 
comments in caustic fashion on alchemical 
claims. For example, he doesn’t believe 
the claim that there is a type of lodestone 
that will draw fish out of water. He was 
connected with the mint, held the saltpeter 
monopoly in Siena, cast cannon and bells 
and made munitions for the Florentine Re- 
public, the Venetian Republic and the 
Pope. 





His description of bronze casting are 
particularly clear. His account of the repair 
of a cracked bell by burning-in, applies 
word for word to the burning-in of a mis- 
run bronze casting as. practiced today. Cop- 
per and bronze, gold, silver, lead and tin 
were as important in his eyes as iron and 
steel, and as fully dealt with in the book. 

His discussion of the design of reverbera- 
tory and other furnaces shows him to have 
been quite a combustion engineer. All in 
all, he must have been a very competent 
foundry superintendent. 

The translation is by an expert in Italian 
literature, Dr. Gnudi, and by an expert 
metallurgist, Dr. Smith. The combination 
has done a remarkable job. The book is 
beautifully printed, the Seeley W. Mudd 
fund of the A.I.M.E. having made this pos- 
sible. All connected with its preparation, 
especially Cyril Smith, may well be proud 
of their work. 

No foundryman or metallurgist can fail to 
be interested in reading this account of 
metallurgy as it was known 400 years ago. 
We also liked the reference to those who 
“like eager hunting dogs have always 
journeyed throughout all the regions and 
shores of the world, seeking with all pos- 
sible care to understand the wonders and 
powers of Nature.” 

—H. W. GILtert. 


Aircraft Processing Operations 


PROCESS PRACTICES IN THE AIRCRAFT IN- 
pustrY. By Frank D. Klein, Jr. Published 
by McGraw-Hill Book Co., Inc., New Y ork, 
1942. Cloth, 6% x 9% in., 266 paces. 
Price $2.75. 


One would expect that a surfeit would 
shortly develop in the field of books on 
aircraft manufacturing, but this will prob- 
ably not result until we have a plethora 
of airplanes. For although a very large 
number of books on plant practice or ma- 
terials for the aircraft industry have ap- 
peared in the last year, the need for almost 
all of them does exist, and in fact, the 
tremendous training requirements of what 
is now our No. 1 industry can hardly be 
satisfied by even the present crop of text 
and reference volumes. 

The author of this book is an Army 
Air Forces metallurgist, and was former- 
ly associated with some large aircraft man- 
ufacturers. This text is divided into a 
group of chapters on materials used in 
aircraft and another group on “standard” 
process methods. In all cases the discus- 
sions are useful and accurate, as far as 
they go. Unfortunately, however, the book 
is not at all a compendium of general 
practices and materials used in aircraft, but 
descriptions of these with which the author 
evidently has had direct personal expeti- 
ence. 

This does not alter the fact that any- 
one following the author's exposition 
would most certainly obtain a very clear 
idea and many useful suggestions on how 
aircraft parts are cleaned, heat treated, fin- 
ished and inspected in certain parts of the 
aircraft industry. Under Heat Treatment 
Furnaces for steel, for example, he would 
learn a lot about the operation and control 
of one particular type of furnace, atmos 
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NEW WORKER—Every new employee in a Bethlehem Plant wears this 
button. It helps to fix his attention on safety. It signals to more 
experienced employees that he is new to the plant, and they keep 
an eye on him, and do not hesitate to offer friendly guidance in case 
he forgets instructions and unknowingly breaks any safety regulation. 








SAFE WAYS IN WAR PRODUCTION 


[ndustrial accidents, bad enough because of the 
human distress they cause, are also a grievous drag 
on production. Every day that injury lays up a 
worker means lowered output of the materials our 
armed forces are asking for. 

Safety engineers know they must be more than 
ever on guard as pressure for production intensifies 
and men work against time. When war came, Beth- 
lehem Steel Company expanded its accident-preven- 
tion program to meet the new conditions. Special 
efforts were addressed to the new employee to make 
him safety-conscious from the moment he walked 
into the plant. And by posters, group meetings and 
individual instruction, the safe way of doing his 
job was ground into the subconscious of new Beth- 
lehem employee and veteran alike. 

Significant are the results of a current study, 
showing that of all disabling accidents to Bethlehem 
employees less than one-third occur in the course of 
their work. Even with employment rolls upped by 
the tens of thousands and plant operations at top 
speed to meet the demands of the war program, the 
Bethlehem employee is safest, best protected against 
injury, during the hours he spends on the job. 














AUTOMATIC HAND GUARD— This man is 
operating a trimming press. If he should 
absent-mindedly let his hands move too 
near the danger zone, the two cables will 
automatically whisk them back to safety, 
before the ram of the press descends. 





Bethlehem Steel Company is actively 
supporting the National Safety Coun- 
cilin its campaign against accidents in 
war production, through the War Pro- 
duction Fund to Conserve Manpower. 


FEBRUARY, 1943 


100% HEAT-INSULATED — Asbestos-covered 
hood, chrome-leather full-length apron, 
chrome-leather gloves, chrome-leather full- 
length sleeves and asbestos guard on torch 
handle give this worker complete pro- 
tection against heat and flying sparks. 


EYES DOUBLY GUARDED — Even though this 
grinder is equipped with a heavy glass 
shield, the eyes of the man who is operat- 
ing it are given further protection against 
sparks or flying bits of abrasive by the 
cup goggles that he is wearing. 


SEAL FOR ACID FUMES—To prevent fumes es- 
caping from this acid-etching tank, air is 
blown in at the right, as the arrows indicate, 
and across the surface of the acid and sucked 
out at the left, providing an effective seal. 
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phere, control instrument, etc., rather than 
obtain the expected general picture of the 
various steel-treating furnaces. 
In other words this is a good book, 
what there is of it! 
—FreD P. PETERS 


The Phase Rule’s Originator 


Willard Gibbs. By Muriel Rukeyser. Pub- 
lished by Doubleday, Doran & Co., Inc., 
Garden City, N. Y., 1942. Cloth, 6% x 
91% in., 465 pages. Price $3.50. 


The author of this biography is a poet, 
an historian, and has either assimilated 
considerable thermodynamics and mathe- 
matical physics, or has taken counsel from 
those who do know them and what can 
be done with them. This is an unusual 
combination, resulting in an unusual book. 
The vocabulary and much of the phrasing 
reflects the poet. The words are strik- 
ing, yet not of Sunday Supplement flam- 
boyance. 

One article on chemical equilibria, pub- 
lished in the Transactions of the Connecti- 
cut Academy of Arts and Sciences in 1874 
is the one that introduced what is now 
known as the “Gibbs phase rule’’ and 
that so overshadowed his other writings 
that many chemists and metallurgists may 
be surprised at the list of several other 
important, and more easily understandable, 
papers also published by the Connecticut 


Academy, upon which his professional 
reputation and recognition were more im- 
mediately based than on his masterpiece. 
The slowness with which the paper on 
equilibria was assimilated is often as- 
cribed to the “obscure journal” in which 
it was published, whereas the Transactions 
of the Connecticut Academy was, for its 
time, one of the outstanding scientific pub- 
lications and evidently had world wide 
circulation among the few who cared about 
its contents. 

Gibbs based his conclusions on mathe- 
matics and abstract reasoning, not on ex- 
periment. In accomplishing things with 
paper and pencil rather than by experi- 
ment, with the mind rather than with 
things, Gibbs stands alone among physi- 
cists. Einstein works in similar fashion, 
but many years must pass, if it ever hap- 
pens, before his results lead to the ap- 
plications such as have fruited from the 
seeds Gibbs sowed. 

Gibbs wrote in a language understood 
by few, and perhaps too little credit is 
given to the interpreters, especially those 
who carried out the experimental work 
which, by piling understandable example 
upon example, made it possible for the 
freshman to grasp something of the prin- 
ciples, and for the engineer and metal- 
lurgist to use the facts derived from prin- 
ciples, whether he grasps the principles 
or not. 

This readable book, written with great 





understanding, should go far to spread 
an understanding of what Gibbs’ work 
meant to the world. 

—H. W. GILLetr 


Other New Books 


New TECHNICAL AND CoMMERCIAL DICTIONARY, 
Compiled by Antonio Perol Guerrero. Published 
by Editorial Tecnica Unida, Brooklyn, N. Y., 
1942. Fabrikoid, 6% x 9% in., 600 pages. Price 
$10.00. This dictionary is described as the re- 
sult of many years of planning. In it many 
new words and their meanings are listed which 
were not in existence a few years ago. The 
dictionary is compiled for the engineer and 
technician by a well-known Spanish engineer 
and an attempt is made to include all needed 
modern words referring to many fields of engi 
neering. Conversion tables of weights and 
measures and monies are included. 


Gas Wetptnc Jos Trarntinc Units. Published 
by American Technical Society, Chicago, 1942. 
Cardboard, 8% x 11 in., 92 pages. Price $1.25. 
This gas welding manual has been produced by 
the staff of the Dunwoody Industrial Training 
Institute of Minneapolis. The plan of training 
and the training material have been developed, 
treated and improved by not only the Dunwoody 
Institute but also by the Smith Welding Corp. 
and the Commercial Gas Co., all of Minneapolis. 
The gas welding unit consists of 40 jobs with a 
job information sheet and a checkup question 
sheet for the first 28 jobs. 


FATIGUE oF Mertrats—Some Facts ror tHe De- 
SIGNING ENGINEER—SeEconp’~ EpiTi1on. Pub- 
lished by The Nitralloy Corp., New York, 1942. 
Paper, 6% x 9% in., 88 pages. The first edi- 
tion, which came out about a year ago, has been 
considerably expanded by a fuller treatment 
of several topics and the addition of new ones. 
This publication has nearly double the pages of 
the first edition. 














Write to Dept, B.M. 
W. 0. DILLON & €0., ine. ° 


462 












‘Dillon TENSILE TESTER) 





10,000 POUNDS CAPACITY 


Weight: 83 pounds; height: 32 inches—yet allowing all type stress 
tests up to 10,000 pounds! Seven capacities available. Tests wide 
range of materials. Extremely accurate, easy to operate, low in cost. 


110 W. HARRISON STREET 
CHICAGO 
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By Edwin F. Cone 


Silver Coinage 


A new high record for domestic siiver coinage was 
made in 1942, the 11-month figure of 69,100,000 ounces 
being 16,900,000 ounces greater than the previous full 
year's record established in 1941. Of this 2,744,000 
ounces were used in the new “‘silver’’ nickels which con- 
tain 35 Ag, 56 Cu, and 9 per cent Mn. 


More Steel Ingots 


Illustrative of the expansion in steel ingot output 
last year is the fact that the U. S. Steel Corp. subsidiaries 
produced approximately 30,000,000 tons of steel in- 
gots in 1942 as compared with a little less than 29,000,- 
000 tons in 1941 and 23,000,000 tons in 1940. — From 
the year-end statement of Irving S. Olds, chairman of 
the board. 


Steel Castings 


Demand for steel castings continues unabated. The 
latest data of the Bureau of Census show that bookings 
for the first 11 mos. of 1942 totaled more than 2,000,- 
000 net tons as compared with 1,561,864 tons for all 
of 1941. Production to Dec. 1, 1942, exceeded 1,500,- 
000 tons versus 1,000,316 tons for the complete year of 
1941. 


Rectifiers in Steel Mills 


The application of rectifiers to steel mill service 
has surpassed all expectations. One company reports 
that it has installed 15 rectifiers, totaling 23,500 kw. 
in the past 2 yrs. 
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A New Tinless Bearing 


Steps to conserve tin continue. Westinghouse reports 
that sleeve bearings of motors and generators have always 
contained a large quantity of tin. Babbitt metal for this 
purpose has been composed of 85 Sn, 10 Sb and 5 per 
cent Pb. Another mixture, used in much larger quan- 
tities, takes 8 Sn, 14 Sb and 78 per cent Pb. As a result 
the makers of babbitt have developed a tinless metal 
which consists of approximately 80 Pb, 16 Sb and about 


4 per cent As. “Engineers have been busy adapting 
bearing construction and technique to the new arsenic 
metals. For the most part the new bearings appear 


to be as good as the old ones in performance and are 
no more difficult to make, are less expensive to build, 
and save tremendous quantities of tin. The new bearing 
is saving about 5,000 Ibs. of tin per month at Westing- 
house plants.”’ 


The Spectroscope As a Factory Tool 


“Normally a laboratory instrument, the spectroscope 
is rapidly becoming a factory tool.” So much alloy 
steel mixed with ordinary scrap steel is creeping into 
furnace charges and thus in a measure converting car- 
bon steel into an alloy steel that Westinghouse en- 
gineers are subjecting every batch of metal to spectro- 
scopic examination so as to detect the presence of alloy- 
ing elements. “Some shipments of ordinary steel con- 
tain more nickel than the so-called nickel-steel alloys.” 


Pig Iron in 1942 


Output of pig iron by American blast furnaces con- 
tinues to make records. The 1942 production was a new 
high at 59,334,735 met tons, according to the American 
Iron and Steel Institute. The total with ferroalloys 
was 59,982,157 tons. The previous record was the 
56,686,604 tons in 1941. Operating rate last year was 
99.2 per cent of capacity. 


Less Ferromanganese and Spiegel 


Contrary to expectations the output of ferromanganese 
and spiegeleisen last year declined from that of 1941 — 
despite an increase of over 4,150,000 net tons in the pig 
iron and ferroalloy production. The output of ferro- 
manganese and spiegel in 1942 was 647,422 tons — 
in 1941 it was 730,009 tons. 


Centrifugal Castings 


Unsymmetrical parts are being cast centrifugally in 
production by the expedient of counterbalancing the 
molds, according to Automotive Council for War Pro- 
duction. This is pointed to as enlarging the scope of 
the technique of centrifugal casting. An airplane landing- 
gear pivot is one part being produced this way. Previously 
it was made from steel plate by welding together 18 
separate pieces, requiring 15 ft. of welding. The cen- 
trifugally cast’ steel part is reported to be 3 Ibs. lighter 
than the built-up part. 


(Additional ""Trends” on page 472) 
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what is 
MEEHANITE? 


Meehanite is a unique cast metal in which the 
better properties of both cast iron and steel are 
combined. In its 21 distinct types, Meehanite 
offers such properties as: high strength; re- 
sistance to heat, wear, corrosion; exceptional 
machinability; vibration damping; adaptability 
to flame hardening and heat treatment; uni- 
form adherence to predetermined properties. 
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Nation-wide “KNOW HOW” 
solves your casting problems 


No matter where you are, you won’t have to go far to get 
genuine Meehanite castings having engineering properties 
meeting your specific needs! In all principal manufactur- 
ing centers, you will find well-established, modern foundries 
offering the exclusive advantages of Meehanite Castings. 


These selected foundries are members of the Meehanite 
Research Institute of America, Inc., an organization estab- 
lished to improve foundry practice through scientific 
research and better manufacturing procedure, and to 
establish and maintain higher standards of uniform quality 
and dependability. Through this organization and the 
headquarters metallurgical staff, cooperative engineering 
development and research programs far beyond the scope 
and resources of any private foundry are constantly in 


progress. 

To focus the attention of this broad organization on 
your individual problems, get in touch with the nearest 
Meehanite foundry. Through them, the entire engineering 


and metallurgical resources of the organization are made 
available to you. 


MEEHANITE RESEARCH INSTITUTE 


311 ROSS STREET - PITTSBURGH, PA. 
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By Edwin F. Cone 


Record Alloy Steel in 1942 


We know that the trend in the output of alloy steels 
in 1942 was upward but the opinion was general a year 
ago or more that the 1941 record would not be greatly 
exceeded, due to the situation in strategic metals. W. 
S. Tower, president of the American Iron and Steel 
Institute, in his year-end statement, reported that “nearly 
11,400,000 tons of high-grade alloy steels were produced 
in 1942, about 40 per cent more than the record tonnage 
produced in 1941, and almost six times the 1918 output.”’ 
This is a decided reversal of expectations late in 
1941. 


High Rate of Steel Output 


A sustained period of operations of steel plant equip- 
ment has been in effect for over 2 yrs. Since September 
1940, the steel plants of the United States have been op- 
erating at a rate of 90 per cent or more of capacity. In 
23 of these 28 months, operations have exceeded 95 per 
cent of capacity. “Such a sustained period of operations 
at forced draft has never before been achieved.” 


More Steel Capacity 


“By July 1, 1943, the American steel industry is ex- 
pectéd to have facilities to produce steel at the rate of 
96,000,000 net tons annually.” — W. S. Tower, presi- 
dent, American Iron and Steel Institute. 


Steel Plates 


The constantly increasing demand for steel plates in 
1942, largely for Liberty and for warships, resulted in 
an estimated output of 11,600,000 tons of plates. This 
is an “astounding total” for it is almost 90 per cent 
more than the record production in 1941. The con- 
version of wide strip mills to plate production was a 
big factor. These mills at the end of 1942 were rolling 
fully 45 per cent of the plates being made. This is 
on the authority of W. S. Tower, president of the 
American Iron and Steel Institute. 
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Electric Steel Capacity 


“An important factor in increasing alloy steel pro- 
duction for war needs has been [in 1942] the expansion 
of electric furnace capacity by 150 per cent since the 
outbreak of war in Europe.’ — W. S. Tower, presi- 
dent, American Iron and Steel Institute, in a year-end 
statement. 


Expansion in Steel Capacity 


A realization of the gradual growth in the capacity 
of the American steel industry is derivable from an of- 
ficial statement of the president of the American Iron 
and Steel Institute to the effect that “‘since January 1940, 
steel producers in this country have greatly expanded 
their producing facilities. They have built in that period 
the equivalent of a new steel industry almost as big 
as the entire steel industry of Great Britain.” 


Steel Output in 1943 


A prominent American economist, in making the pre- 
dictions of developments in 1943, states that the output 
of ingots and steel for castings, which made new records 
in 1942, will probably do so again this year but that it is 
“unlikely that the increase will be less than 4 per cent 
or more than 6 per cent.” 


Lake Iron Ore 


Demand for iron ore to supply increased production 
of pig iron has been so heavy that a new record for the 
1942 season was established in shipments of iron ore from 
the Upper Lake region. The season's total was 92,077,- 
000 tons which is 14.9 per cent above the previous record 
of 80,116,000 tons established in 1941. 


Women in the Foundry 


Another stronghold of men in industry is about to 
be conquered by women — they are going to work in 
the foundry. A large manufacturer of molding machines 
has redesigned one of its machines so that it can be 
operated by women. 


Expansion in War Output 


Typical of the trend in expansion of many companies 
in the output of war material, a large manufacturer of 
electrical equipment in the Pittsburgh district reports 
(December) that “at its current tonnage rate it is de- 
livering enough material to fill 4,900 freight cars in 
a single month.” This company has stepped up its 
monthly production from $34,000,000 worth of equipment 
in January 1942 to more than $52,000,000 in October 
and has added more than 1,500 new employees every 
month during the past year. 


Aluminum Capacity and Output 


The capacity of producing aluminum in the United 
States in 1943 is estimated at 1,050,000 met tons, ac- 
cording to the annual statement of the Aluminum Co. of 
America. This is’said to be 63 per cent more than the 
aluminum output of the whole world in 1938. The 
1942 production is placed at about 500,000 tons. 


(Additional “Trends” on page 470) 
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